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The G l o b a l  Review o f  t h e  Reoource  Manageaen t  Program h e l d  i n  
November,  1 9 8 9 ,  d i f f e r e d  f rom p r e v i o u s  r e v i e w s  i n  s e v e r a l  
s i g n i f i c a n t  r e s p e c t s .  L i t t l e  t i m e  was s p e n t  r ev iewing  p r o g r e s s  
s i n c e  t h e  l a s t  r e v i e w  b e c a u s e  we w i s h e d  t o  f o c u s  on t h e  f u t u r e .  
As p a r t  o f  i t s  i n p u t  t o  t h e  I n s t i t u t e ' s  s t r a t e g i c  p l a n n i n g  
e x e r c i s e ,  t h e  P rogram s e t  o u t  t o  t a k e  a  b r o a d  view of  i t s  
r e s p o n s i b i l i t i e s  t h r o u g h o u t  t h e  s e m i - a r i d  t r o p i c s  and t o  s t a r t  
p: a n n i n g  t h e  p a t t e r n  o f  e x p e r i m e n t a t i o n  and s u r v e y  needed  o v e r  
tt,t next  decade t o  i d e n t i f y  and reduce  c o n s t r a i n t s  t o  p roduc t ion .  
W i t h i n  t h i s  p a t t e r n ,  we i d e n t i f i e d  f o u r  t h e m e s  which  were  
reviewed and d i s c u s s e d  i n  c o n s e c u t i v e  s e s s i o n s :  C h a r a c t e r i z a t i o n  
and E v a l u a t i o n  o f  R e s o u r c e s ;  Measuremen t  and  Hanaeement  of  
C o n s t r a i n t s ;  I m p r o v e m e n t  o f  P r o d u c t i o n  S y s t e m s ;  e n d  t h e  
Assessment of Technology, Markets and I n s t i t u t i o n s .  
The Program was p leased  t h a t  f o u r  o b s e r v e r s  f a m l l l a r  w i t h  i t s  
work were  a b l e  t o  a t t e n d  a 1 1  s e s s i o n s  of  t h e  Rev iew,  t o  a c t  a s  
C h a i r m e n ,  and t o  p a r t i c i p a t e  i n  d i s c u s s i o n s :  Dr. I .P .  Abrol  and 
Dr. R . P .  S i n g h  o f  t h e  I n d i a n  C o u n c i l  o f  A g r i c u l t u r a l  R e s e a r c h ,  
P r o f e s s o r  J. E l s t o n  o f  t h e  U n i v e r s i t y  o f  L e e d s ,  and Dr. R .  
Chambers  c u r r e n t l y  b a s e d  a t  t h e  A d m i n i s t r a t i v e  S t a f f  C o l l e g e ,  
Hyderabad. 
A t  l e a s t  h a l f  o f  e a c h  s e s s i o n  was a l l o c a t e d  f o r  d i s c u s s i o n  
wt'ich was a lways  wide-ranging and l i v e l y  - somet imes  very  l i v e l y !  
Cbnsensus was reached on s e v e r a l  i s s u e s  but  o t h e r s  remain t o  be 
r e so lved  w i t h i n  t h e  Program b e f o r e  i t  f a c e s  t h e  E x t e r n a l  Program 
Review towards  t h e  end of 1990. 
I am g r a t e f u l  t o  t h e  r a p p o r t e u r s  f o r  s u m m a r i e s  o f  
p r e s e n t a t i o n s  and d i s c u s s i o n s ,  t o  Dr. K . B .  L a r y e a  who u n d e r t o o k  
r r s p o n s i b i l i t y  f o r  e d i t i n g  t h e  whole p roceed ings  and t o  Mr. P.N. 
Hurthy who typed t h e  proceedings .  
December 22, 1989 J.L. H o n t e i t h  
D i r e a t o r  
I lerourceHanagement Program 
1. T h e  c h a p t e r  in I C R I S A T  S t r a t e g i c  plan dea! inp wl t t ~  
environment research should be revised to include (1) re* i :ue 
management, (11) lmpact of pests and diseases an adoption ~ ; f  
technology, (iii) the role o f  w o m e n  in agriculture and t i \  1 
farming systems perspectives in the execution of research. 
2. R M P  should seize upon the existence of ACL.Nts work : s l : r - i .  and 
work RMP projects and training into them. 
3 .  T o  strengthen research both with NARSs and with T L C A ,  ;.e. 
R M P  should develop a 5 special pro*ects for Applied/Ada::lve 
research on Vertisols in Ethiopia. 
4. 'n West Africa, regional demand for t ~ c h r o l o g y  w!:, be 
related to stress avoiding, stress tolerant cu:tiv~rs w ~ t h  
acceptable postbarvest and consumer ~f~srncterist ~ c s .  Ft~ture 
i n v e s t m e n t  in land c o n s e t v ~ n g  tecbnn:ogics u 1 1 ' 6  hc 
considered. RHP should assess the scope for introduclr,r new 
crop species in the Sahellan zone if the) ran reduce ' h t .  unit 
cost o f  labor. As most of agr~cu!tural intensificat ~ c n  ln
West Africa wiil take place at t h e  bottom 01 the top(. eq,ence 
research should concentrate on this reglme, part,icu:n .y in 
terms of drainate. 
5. In India's sem -ar:c! tropic* w e  should work on rdlnfed 
production in h i p h ~ r  potential environments. In tt~osp areas 
where rainfall 1s inadequate but irripatlon is a v a i J  : . e ,  we 
need to work on w a ' e r  resprpres b e c a ~ ~ s e  31 - e  of ru. r v o p s ,  
e . g .  short duratlon pigeonpea, may t e  p o p u ~ a -  in t , h~ : i e  -ones. 
:n poor product on + - i l r o n m c n t s ,  resesrcr h n u l r '  us or1 
weal-deflne' r p ~ : n g  system., ep,. el t'1.r rr~durt 1 ,  n u r 4 p r  
pecedlng moisture u l t h  postrainy sdnson -$or+hurn or t k p c , ,  
and/o- pearl mii:eb ~roductlrn * n  3-ndy ?<,I: of P - i - , . , ' t ,  r,. 
6. There is an urgert ?eed to devp.op dn .I ' c $ r c  tec! a ;  prtr;rch tc) 
both soil and c r o ~ - ~ p l a t e d  constraints ' r  p-odiict~nn. The 
kork of Agronomy and Soil G r o ~ p s  s h o ~  ' 3  t l b  n o r e  closely 
related and wherever possible t h e  Croup- should collak~orate 
on projects. 
7. An interdisciplinary team should be constituted to tackle the 
problem of soil and crop variability at ISC since it appears 
the problem is associated with many factors such as nutrient 
drsorder, nematodes, physical heterogeneity etc. 
8. An i n t e r d i s c i p l i n a r y  t e a m  i n v o l v i n g  s o i l  p h y s i c i s t s ,  
physiologists, plant pathologists and entomologists should be 
formed t o  tackle the problems o f  seedling establishment at 
IC. 
9 .  Soil biology unit should help with the work on soil organic 
matter, ~ t s  quality and biology o f  soils at ISC using the 
DDG's Africa fund. 
10. There should be f u r t h e r  d i s c u s s i o n  among R M P  s c i e n t i s t s  t o  
r e s o l v e  d i sagreement  a n d  u n c e r t r i n t i e s  r a i s e d  during t h i s  
Global review. The major quest ion I s  not the identification 
o f  broad r e s e a r c h  t h r u s t s  but how t o  t r a n s l a t e  t h e z  i n t o  
a c t i o n .  

Opening Remarks t o  Global  In-House Review 
Resource Uanageaent Program 
L.D. Swindale  
Good morning. Welcome t o  t h i s  Global  In-House Review of R M P .  I t .  
comes a t  a  c r i t l c a l  but  a l s o  most oppor tune t i m e  in  t h e  1 n s t : t u t e  
when we a r e  d e e p  i n  t h e  d e v e l o p m e n t  o f  t h e  I n s t i t u t e  S t r a t e g i c  
. l a n .  I am s u r e  t h a t  we u i l l  need m a j o r  r e v i s i o n  o f  t h e  f i r s t  
d r a f t  of  t h e  Plan a f t e r  you have f i n i s h e d  your d e l i b e r a t i o n s .  
I n  t h e  y e a r  2000  t h e  w o r l d  u i l l  be a  v e r y  d i f f e r e i b t  p l a c e  
f rom wha t  i t  i s  t o d a y  - o r  was y e s t e r d a y .  Look a t  what  1 s  
hapenning i n  E a s t e r n  Europe. W i t h  such g r rba t  changes  a f o o t  t h e r e  
1s ample J u s t i f i c a t i o n  f o r  a  S t r a t e g i c  P l a n n i n ~  approach.  I hope 
you have a l l  seen e i t h e r  t h e  Approach paper t o  our  S t r a t e g i l .  P l a n  
o r  o n e  o f  t h e  e a r l y  d r a f t s .  Le t  rnp r e v ~ n d  you o f  1'3 m a j o r  
p o i n t s :  
1 .  G l o b a l  g r o w t h  r a t e s  w i l l  t e n d  t o  b~ h l g h e r  t h a n  i n  rPcent ,  
y e a r s  and Asia u i l l  be i n  t h e  l e a d .  
2. Concerns f o r  t h e  environment  w i l l  be g r e a t  
3. A s i a  w i l l  be c h a n g i n g  f a ~ t  - we must h a l p  i t  d i v e r s i f v  i t s  
a g r i c u l t u r e .  
li . A f r i c a  i s  l l k e l y  s t 1 1  I t o  be s t r u g ~ l i n g  b u t  sornr! r . o u n t r i e s  
w i l l  be doing much L e t t e r  than today.  
5 .  The CCIAR w i l l  s t i l l  be i n  b u s i n e s s .  
- t  w:ll be l a r g e r  t h r o u g .  t h e  l n c l u s l o n  o f  ~ q r e  c e n t , e V ,  2 n d  ttac- 
i n c l u s i o n  o f  f o r e s t r y .  I t  w i l i  c o n t l n u e  t c  be  d ~ s t i n p ~ i - h e d  b ,  
conce rns  f o r  both e f f i c i e n c y  and e q u i t y .  P s  3r  Mashler - e w i i d e  
u s  on F r l d a y ,  t h e  CGIAR p r o v l d e s  a  ~ n : < , u e  a n d  e s s r n t l a !  
s c i e n t i f i c  and humanitarian s e r v i c e  t i  t r e  p e o p l e s  of t h r ,  
deve lop ing  world.  
I t  w i l l  add conce rns  f o r  s u s t a i n a b i l i t y  and women's i s s u e s .  
I t  h a s  a  g r o w i n g  c o n c e r n  t h a t  t h e  w e a k n e s s e s  of  NARS r e d u c e  o u r  
e f f e c t i v e n e s s .  R e s o u r c e  management  s c i e n t i s t s  mus t  c o n c e r n  
t h e m s e l v e s  w i t h  t h e  f o l l o w i n g  c r i t e r i a  and i s s u e s :  
S h o r t  o r  long  t e r m ,  s t r a t e g i c ,  a p p l i e d ,  o r  a d a p t i v e  r e a e a r c h  
p r o c e s s e s  and p r o d u c t s ,  e f f i c i e n c y  and e q u i t y ,  NARS and WID and 
~ u s t a i n a b i l i t y ,  h igh and low i n p u t s ,  desirability, f e a s i b i l i t y ,  
c o m p a r a t i v e  advantage  and impact.  Where and i n  what p r o p o r t i o n s  
t o  a p p l y  o u r  r e s o u r c e s  and w h e t h e r  on s o i l s ,  w a t e r ,  c r o p s ,  
c l i m a t e ,  p e o p l e  o r  a l l  o f  them t o g e t h e r .  We must  have  q u a l i t y  
s c i e n c e  - and I s t r e s s  t h i s  because i t  r e a l l y  is  i m p o r t a n t  - but 
. .e  must be m u l t i d i s c i p l i n a r y .  We m u s t  concern  o u r s e l v e s  w i t h  t h e  
t r a i n i n g  n e e d s  f o r  NARS s c i e n t i s t s  i n h e r e n t  i n  o u r  r e s e a r c h ,  
programs,  and o u t p u t s .  
I f  t h i s  a l l  s o u n d s  l i k e  a  r a t h e r  t a l l  o r d e r ,  p l e a s e  t a k e  
h e a r t .  The t w o  c h a p t e r s  i n  t h e  S t r a t e g i c  P l a n  on E n v i r o n m e n t  
Research and Assessment Research cover  n e a r l y  a11 of t h e s e  i s s u e s  
a n d  c r i t e r i a .  I f  you f o l l o w  t h e  c o u r s e  p l o t t e d  i n  t h e  
E n v i r o n m e n t  R e s e a r c h  c h a p t e r  and a n s w e r  t h o s e  q u e s t i o n s  i n  t h e  
Assessment c h a p t e r  t h a t  a r e  r e l e v a n t  t o  your Programs you should  
bo i n  g r e a t  s h a p e .  A l s o ,  i f  you a p p l y  t h o s e  c h a p t e r s  
t ~ o u g h t f u l l y  and c r i t i c a l l y ,  t h e r e  should  be l o t s  of  t e r m i n a t i n g  
p r o j e c t s ,  new o n e s  and a  c o n s i d e r a b l e  o v e r a l l  improvement  i n  
q u a l i t y  and focus .  In  J u s t  a  few p l a c e s  t h e  ba lance  in  t h o s e  two 
c h a p t e r s  doesn ' t  seem q u i t e  r i g h t .  
1 .  There  i s  v i r t u a l l y  no mention of  r e s i d u e  management and t h e  
i m p o r t a n c e  of  s o i l  o r g a n i c  manure .  We a r e  w o r k i n g  m o s t l y  
w i t h  s o i l s  w i t h  p o o r  s t r u c t u r e  a n d  o r g a n i c  m a n u r e  i s  
impor tan t  t o  t h e i r  performance.  
2 .  More s t r e s s  n e e d s  t o  be g i v e n  t o  p e s t s  and d i s e a s e s .  Not 
on ly  i n  mode l l ing  and component r e s e a r c h  but  i n  a s s e s s i n g  t h e  
impact  of  p e s t s  and d i s e a s e s  on adop t ion  of  technology.  Ber t  
Krantz  p r e f e r r e d  t o  adopt  an e scape  mechanism t o  t h e  problem 
o f  so rghum g r a i n  mold - he u t i l i z e d  m a i z e  i n  h i s  c r o p p i n g  
s y s t e m s .  A l e g i t i m a t e  s t r a t e g y  and one t h a t  s e e m s  t o  me t o  
be working.  Lo t s  more maize on t h e  p l a i n s  than  t h e r e  was 10  
y e a r s  ago. 
3 .  There  i s  no c o n s i d e r a t i o n  of t h e  r o l e  of women. I hope t h a t  
your  v i e w i n g  of  t h e  v i d e o  on A f r i c a n  A g r i c u l t u r e  t o m o r r o w  
w i l l  improve your under s t and ing  of t h i s  i m p o r t a n t  i s sue .  
4 .  T h e r e  i s  b a r e l y  a m e n t i o n  o f  f a r m i n g  s y s t e m s  a n d  no 
i n d i c a t i o n  t h a t  you i n t e n d  t o  u t i l i z e  any f a r m i n g  s y s t e m s  
p e r s p e c t i v e s  o r  a p p r o a c h e s .  T h i s  must  s u r e l y  be c o r r e c t e d .  
The e m p h a s i s  on s t r a t e g i c  r e s e a r c h ,  and p r o c e s s e s ,  and 
f e a s i b i l i t y  s e e m s  t o  be a  r e c i p e  f o r  I v o r y  Tower i sm.  You 
w i l l  need ... t o  keep  your  f e e t  on t h e  g r o u n d ,  o r  i f  you 
p r e f e r ,  your r o o t s  i n  t h e  s o i l .  
The f a rming  sys tem concep t  a l s o  c o n t a i n s  e l e m e n t s  of both  ex- 
a n t e  and  e x - p o s t  e v a l u a t i o n  and h e l p s  a n s w e r  a t  l e a s t  
p a r t i a l l y  t h e  q u e s t i o n  posed  a b o u t  t h e s e  two  a p p r o a c h e s  i n  
t h e  Assessment paper.  I t  a l s o  r e l a t e s  t o  what t h e  Governing 
Board s a y s  a b o u t  t h e  c o n t i n u u m  o f  R e s e a r c h  and T O T  which  I 
w i l l  mention l a t e r .  I t  r e l a t e s  t o  a  concern  t h a t  I  have t h a t  
we do n o t  y e t  have  s t r o n g  m e t h o d o l o g i c a l  l i n k s  b e t w e e n  o n e  
t y p e  o f  r e s e a r c h  and t h e  n e x t ,  eg.  b e t w e e n  strategic and 
a p p l i e d ,  b e t w e e n  c o m p o n e n t s  and t h e i r  s y n t h e s i s ,  b e t w e e n  
c l i m a t e  r e s e a r c h  and c ropp ing  s y s t e m s  and o p e r a t i o n a l  s c a l e  
s t u d i e s .  
5.  On  a n o t h e r  s u b j e c t  we c e r t a i n l y  do need t o  g i v e  a d e q u a t e  
w e i g h t  t o  f e a s i b i l i t y  a s  a  r e s e a r c h  c r i t e r i o n  b u t  f o r  a l l  
f i r  
1 .  
2 .  
s o r t s  o f  r e a s o n s  we m u s t  n o t  l e t  i t  d o m i n a t e  o u r  decisions. 
We a r e  n o t  g o i n g  t o  p u l l  o u t  o f  t h e  r a i n f e d  SAT. Where  w o u l d  
we a l l  g o ?  C I M M Y ?  i s  p r o b a b l y  t h e  o n l y  c e n t e r  !cT! I n  tP3e 
s y s t e m  t h a t  l e t s  c o n s i d e r a t i o n s  o f  f e a s i b i l i t y  and e f f i c i e n c y  
d o m i n a t e  i t s  d e c i s i o n - m a k i n g  and i t  d o e s n ' t  have  room f o r  u s  
a l l .  So l e t  u s  n o t  o v e r l o o k  t h e  s y s t e m s  humanitarian g o a l 3 .  
L a s t  week  f o r  3 d a y s  t h e  G o v e r n i n g  B o a r d  c o n s i d e r e d  t h e  
s t  d r a f t  o f  o u r  S t r a t e g i c  P l a n .  They made t h e s e  comments :  
Our C e n t e r  s h o u l d  be one o f  s c i e n t i f i c  e x c e l l e n c e .  
R e s e a r c h  s h o u l d  b e  c l o s e l y  t i e d  t o  p r a c t i c a l  d e m a n d s  - 
O b j e c t i v e  B a s i c  R e s e a r c h  = S t r a t e g i c  R e s e a r c h .  
R e s e a r c h  a n d  TOT a r e  a  c o n t i n u u m  - a n d  - I w o u l d  a d d  - 
ICRISAT R H P  mus t  o p e r a t e  a l l  a l o n g  i t  c h a n g i n g  i t s  s e c t o r s  o f  
c o n c e n t r a t i o n  a t  d i f f e r e n t  t i m e s .  
O b j e c t i v e s  o f  P r o g r a m  ( T h r u s t s )  i f  n o t  o f  p r o j e c t s  s h o u l d  
c l t e  q u a n t i t a t i v e  g o a l s .  
S t a f f  f r o m  s c i e n t i s t s  on down s h o u l d  be w i l l i n g  t o  t h i n k  and 
a c t  i n  a n  i n t e r d i s c i p l i n a r y  way - t h a t  i s  t h e y  s h o u l d  be d b l e  
t o  o p e r a t e  b o t h  w i t h i n  and w i t h o u t  t h e i r  n a r r o w  d i s c i p l i n e : . .  
I n  W e s t  A f r i c a :  B o a r d  M e m b e r s  who know t h e  r e g i o n  c o n s i d e r  
t h a t  Government  p o l i c i e s  and l a c k  o f  i n f r a s t r u c t u r e  a r e  more 
l i m i t i n g  t h a n  a b s e n c e  o f  p h y s i o l o ~ i c a l  a n d  biological 
t e c h n o l o g y  - How d o e s  t h a t  v iew s q u a r e  w i t h  t h e  p r o t r e s s  made 
b y  o u r  s m a l l  b i l a t e r a l  t e a m ?  I f  Dr.  S h e t t y  a n d  c o l l e a g u e s  
a g r e e ,  w n a t  d o e s  t h a t  mean f o r  t h e  r o l e  o f  t h e  E c o n o m i s t  I n  
WASIP-Haii and t h e  t h r e e  e c o n o m i s t s  a t  ISC. 
A c i o s e l y  r e l a t e d  i s s u e  i s  w o r k i n g  w i t h  t h e  YARS. F i r s t l y  i v  
Wes t  A f r ! c a .  A f r i c a  T a s k  F o r c e  r e j e c t e d  o u r  OPSCAR. T h e y  
a g r e e d  t h a t  i t  w a s  a  u s e f u l  p r o e r a m  b u t ,  c o n c l u d e d  t t ~ a t  i t  d i d  
n o t  mee t  t h e i r  r e q u i r e m e n t s  o f  b e i n g  a  NARS g e n e r a t e d  p r o j e r t  
- i t  w a s  a n  ICRISAT g e n e r a t e d  p r o j e c t .  ;lo we w a n t  t o  d o  
a n y t h i n g  a b o u t  t h i s ?  
S e c o n d l y  a t  IC. H e r e  I s e e  much n e e d  f o r  . r n p r o v e m e n t .  We 
h a v e  r e c e n t l y  w o r k e d  o u t  o u r  A n n u a l  w i t h  I n * : i o r  
i n s t i t u t i o n s  which  r e m a i n s  t o  be i m p l e m e n t e d .  For  t h e  r e s t  
o f  A s i a  we s h o u l d  s e i z e  u p o n  t h e  e x i s t e n c e  o f  ACLNfs w o r k  
p l a n s  and work RHP p r o j e c t s  and t r a i n i n g  i n t o  them. 
S h o u l d  we c o n c e n t r a t e  on  w o r k i n g  w i t h  s t r o n g  o r  weak  NARS? 
T h e  B o a r d  d i s c u s s e d  t h i s  b u t  c o u l d  n o t  r e a c h  a  d e c i s i o n .  
T h i n k i n g  a b o u t  i t  o v e r  t h e  w e e k e n d  I h a v e  d e c i d e d  i t  i s  a  
n o n - i s s u e .  We f i n d  ways t o  work w i t h  a 1 1  NARS. And I n  West  
A f r i c a  none  c a n  r e a l l y  be  c a l l e d  s t r o n g .  
To w h a t  e x t e n t  w i l l  we f i n a n c e  t h e  MARS s o  t h e y  c a n  w o r k  w i t h  
u s .  I t h i n k  t h i s  i s  a  q u e s t i o n  f o r  RHP. We d o  t h i s  a l r e a d y  
i n  o u r  commodi ty  p r o g r a m s  b u t  n o t  i n  RMP e x c e p t  p e r h a p s  sou ,e  
a s s i s t a n c e  i n  k i n d  i n  OPSCAR. 
1 0 .  The Board a l s o  s t r e s s e s  c o o p e r a t i o n  among C e n t e r s  - t h e r e  : 
f i n d  i t  h a r d  t o  b e l i e v e  t h a t  t h e y  c a n  f a u l t  ICRISA? i n  
A f r i c a ,  b u t  p e r h a p s  we n e e d  t o  s t r e n g t h e n  o u r  cooperation 
f r o m  IC,  One way t o  s t r e n g t h e n  r e s e a r c h  b o t h  w i t h  HARS a n d  
o t h e r  IARCs a t  t h e  s a m e  t i m e  a n d  t o  a n s w e r  t h e  : u e s t i o n s s  
a b o u t  r e i n v e s t i n g  In  V e r t i s o l  r e s e a r c h  would be t c  b u i l d  a  5 
y e a r - l o n g  s p e c i a l  p r o j e c t  f o r  A p p l i e d / A d a p t i v e  r e s e a r c h  on 
t h e  V e r t i s o l s  i n  E t h i o p i a .  
11 .  One r e c e n t  r e v i e w  o f  S a h e l i a n  a g r i c u l t u r e  s a i d  low r e s e a r c h  
c o n s e r v a t i o n  m o d e l  a p p r o a c h e s  t o  a g r i c u i t u r a l  d e v e i o p m e n t  
f o c u s s i n g  on  l a b o r  i n t e n s i v e  c r o p p i n g  s y s t e m s  u s i n g  s o i l  
m a n u r e  a n d  f e w  p u r c h a s e d  i n p u t s  h a v e  p r o v e n  i n c a p a b l e  o f  
r e a c h i n g  ... T h e  p r e d i c t a b i l i t y  o f  t h e  r a i n f a l i  - h a s  t h i s  
been b u i l t  i n t o  OPSCAR? Has i t s  i m p l i c a t i o n s  been c o n s i d e r e d  
t o  a l l  t h e  o t h e r  y i e l d  i n c r e a s i n g  f a c t o r s  ... 
You s h o u l d  b e  a w a r e  t h a t  I I T A  a f t e r  v e r y  i n t e n s i v e  
d i s c u s s i o n s  o f  i t s  s t r a t e g i c  p l a n s  o v e r  y e a r s  h a s  d e c i d e d  t c  
s t r e s s  i n  i t s  f u t u r e  r e s e a r c h  m o d i f i e d  l o w  i n p u t  s y s t e m s  
s t r e s s i n g  u s e  o f  r e s i s t a n t  c u l t i v a r s  and b l o l o g i c a i  c o n t r o l  
i n  P h a s e  I ,  t h e n  f a l l o w  m a n a g e m e n t ,  a l l e y  f a r m i n g  a n d  c r o p ,  
management  I n  P h a s e  1 1 ,  and f e r t i l i z e r  r e s p o n s i v e  c u l t i v a r s ,  
a g r i c u l t u r a l  c h e m i c a l s  and m e c h a n i z a t i o n  o n l y  i n  P h a s e  11;.  
P r e s u m a b l y  t h e  p h a s e s  r e p r e s e n t  some s o r t  o f  t i m e  Cimens ion .  
1 2 .  C h a n g i n g  t h e  m a n d a t e :  No c o t t o n ,  n o  o t h e r  l e g u m e s  o r  
o i l s e e d s ,  p r o b a b l y  f i n g e r  m i l l e t .  S u g g e s t e d  c h a n g e  i s  t h e  
g r e a t e r  e m p h a s i s  t h a t  n e e d s  t o  be  g i v e n  t o  r u ' u r e  f e e d  a n d  
f o r a g e  u s e 3  o f  o u r  m a n d a t e  c r o p s ,  p a r t i c u l a r l y  i n  A f r i c a  o r  
indirectly i n  A s l a .  We n e e d  t o  m o n i t o r  e v e r y w h e r e  t h e  
g r o w l n g  demand f o r  f e e d  g r a i n s  and f o r a g e s ,  and s p e c i f i c a l l ,  
f o r  f e e d s  and  f o r a g e s  f r o m  s o r g h u m ,  m i l l e t ,  g r o u n d n u t ,  and  
s o y b e a n s .  
Now I w i s h  t o  make a  p l e a  f o r  your  a s s i s t a n c e .  I t  c o n c e r n 5  
s u s t a i n a b i l i t y .  As m o s t  o f  you k n o u ,  I am c h a i r m a n  o f  t h e  C G  
S u s t a i n a b i l i t y  C o m m i t t e e .  The i n i t l a :  r e p o r t  of  t h e  C o m m i t t e e  
w a s  v e i l  r e c e i v e d  by t h e  C C .  I n  t w o  w e e k s  t i m e  t h e  C o m m i t t e e  
w i l l  m e e t  t o  c o n s i d e r  i t s  n e x t  s t e p s .  They a r e :  
1 .  E x p l o r i n g  a r e a s  f o r  c o o p e r a t i o n  a m o n g s t  t h e  I A R C s  i n  
s u s t a i n a b i l i t y  r e s e a r c h .  
2. I n v o l v i n g  NARS and U n i v e r s i t i e s .  
3 .  F i l l i n g  s o m e  o f  t h e  i d e n t i f i e d  g a p s  by u t i l i z i n g  e x i s t i n g  
s o u r c e s  o f  f u n d i n g  i n c l u d i n g  t h e  a d d i t i o n a l  i s s u e s  we s h o u l d  
r e c e i v e  d u r i n g  t h e  c u r r e n t  MTP. 
4 .  F i l l i n g  t h e  g a p s  w i t h  a d d i t i o n a l  s o u r c e s  o f  f u n d s .  The m a j o r  
g a p s  a r e :  ( a )  M e a s u r e m e n t  a n d  l o n g  t e r m  s t u d i e s  o f  
s u s t a i n a b i l i t y ,  (b) S u s t a i n a b i l i t y  o f  e m e r g i n g  farming, 
s y s t e m s ,  f c )  F a r m e r  p r r c e p t l o n s  a n d  r e s p o n s e s ,  ( a  
R e h a b i l i t a t i o n  o f  d e g r a d e d  l a n d s ,  a n d  ( e )  T r e e s  in f a r m i n e  
systems. Agroforestry. Only the latter o n e  - Agroforestry - 
is c u r r e n t l y  a s t r o n g  c a n d i d a t e  f o r  a d d i t i o n a l  funds. W e  
should decide whether w e  w i s h  t o  go after t h e m  or not. What 
I ask is that at s o m e t i m e  during these sessions - perhaps ~n 
a s p e c i a l  e v e n i n g  s e s s i o n  a g r o u p  o f  you d e c i d e  u p o n  a 
p o s l t l v e  s e t  o f  I C R I S A T  r e s p o n s e s  t o  t h e  a b o v e  issues. 
ICRZSAT can and should show s o m e  leadership in thls major new 
thrust for the CGIAR. 
L e t  m e  r e p e a t  in c a s e  m y  r e m a r k s  h a v e  s o u n d e d  o v e r l y  
critical that I a r  impressed by w h at is said in the t w o  chapters 
o f  t h e  S t r a t e g i c  P l a n  t h a t  r e l a t e  particularly t o  RH P .  T h e y  
provide a sound basis for your forthcoming discussions. 
Bon Chance! 
Dr. J.L. M o a t e l t h :  S t r u c t u r e  and O b j e c t i v e 8  o f  B e v l e u  
Good morn ing  Mr. Chai rman,  Dr. S w i n d a l e ,  c o l l e a g u e s  f r o @  In-House 
and f r i e n d s  from a  v a r i e t y  o f  o u t - h o u s e s t  
A l t h o u g h  i t  i s  l e s s  t h a n  3 y e a r s  s i n c e  I  j o i n e d  t h e  s t a f f  o f  
ICRISAT, t h i s  1 s  t h e  t h i r d  r e v i e w  o f  t h e  R e s o u r c e  M a n a g e m e n t  
Program I  have  a t t e n d e d  b e c a u s e ,  a  few months  b e f o r e  I  came t o  
ICRISAT, Dr.  S w i n d a l e  k i n d l y  i n v i t e d  me t o  a t t e n d  t h e  f i r s t  
r e v i e w  o f t h e  P r o g r a m  i n  Hay 1 9 8 6 .  A t  t h a t  t i m e ,  I  w a s  i m p r e s s e d  
b: t h e  v e r y  u i d e  r a n g e  o f  work  g o i n g  on w i t h i n  t h e  P r o g r a m ;  b u t  
i t  w a s  d i f f i c u l t  f o r  me, a s  a  n e w c o m e r ,  t o  s e e  how t h e  l a r g e  
number o f  p r o J e c t s ,  f i t t e d  t o g e t h e r  i n  t h e  end o f  t h e  day.  
When we s a t  down l i t t l e  m o r e  t h a n  a  y e a r  l a t e r  t o  o r g a n i s e  
t h e  n e x t  r e v l e w ,  we t r i e d  t o  f i n d  a  s t r u c t u r e  f o r  i t .  You may 
remember t h e  organogram t h a t  we d e v i s e d  where  we had t h e m e s  l i k e  
n a s s e s s m e n t  o f  r e s o u r c e s n ,  n s u s t a i n a b i l i t y m  a n d  s o  o n .  T h a t  
o r g e n o g r a m  e n a b l e d  u s  t o  s e e  m o r e  c l e a r l y  t h e  l i n k s  t h a t  e x i s t  
b e t w e e n  d i f f e r e n t  p a r t s  o f  t h e  P r o g r a m ' s  a c t i v i t i e s .  We s t i l l  
t a c k l e d  t h e  d i s c u s s i o n  o f  w h a t  u e  had  d o n e  o r  i n t e n d e d  t o  d o  i n  
t e r m s  o f  p r o j e c t s  s o  i t  was s o m e t i m e s  s t i l l  d i f f i c u l t  t o  s e e  t h e  
wood from t h e  i n d i v i d u a l  p r o j e c t  t r e e s .  
T h i s  t h i r d  r e v i e w  i s  o f  a  v e r y  d i f f e r e n t  k i n d  b e c a u s e ,  a s  Dr. 
S u i n d a l e  h a s  a l r e a d y  p o i n t e d ,  i t  i s  a n  i n t e g r a l  p a r t  o f  t h e  
e x e r c i s e  o f  d e v i s i n g  a  s t r a t e g i c  p l a n  f o r  t h e  I n s t i t u t e ' s  n e x t  
d ~ c a d e .  S o  i t  i s  c o n c e r n e d  w i t h  t h e  g o a l s  t h a t  l i e  a h e a d  o f  u s  
r a t h e r  t h a n  w i t h  t h e  s u c c e s s e s  and a c h i e v e m e n t s  b e h i n d  u s ,  thougt ,  
orte i s  n a t u r a l l y  b u i l t  on t h e  o t h e r .  I t  i s  c o n c e r n e d  w i t h  b road  
i a e a s  and c o n c e p t s  r a t h e r  t h a n  t e c h n i c a l  d e t a i l s .  I t  i s  c o n c e r n e d  
w i t h  m a k i n g  c h a n g e s  r a t h e r  t h a n  t r y i n g  t o  p r e s e r v e  t h e  afaLu~ 
QAQ. I t  i s  c o n c e r n e d  w i t h  d i s c u s s i n g  r a t h e r  t h a n  j u s t  
l i s t e n i n g .  We h a v e  t r i e d  t o  o r g a n i s e  t h e  p r o g r a m  s o  t h a t  a t  
l e a s t  h a l f  o f  e a c h  s e s s i o n  w i l l  be a v a i l a b l e  f o r  d i s c u s s i o n .  We 
h a v e  a p p o i n t e d  r a p p o r t e u r s  s o  t h a t  t h e s e  d : s c u s s i o n s  c a n  be  
w r i t t e n  d o w n ,  o r g a n i z e d  a n d  e v e n t u a l l y  b r o u g h t  t o g e t h e r  i n  a  
r e p o r t .  F i n a l l y ,  i t  i s  c o n c e r n e d  w i t h  a n  attitude t o  r e s e a r c h  
which c a n  be d e s c r i b e d  a s  e x t r o v e r t  r a t h e r  t h a n  i n t r o v e r t .  
n a y  I t a k e  a  m i n u t e  t o  e l u c i d a t e  w h a t  I mean by t h a t  l a s t  
s t a t e m e n t ,  u a i n g  a r c h i t e c t u r a l  a n a l o g s ?  When B u i l d i n g  303 was 
c o n s t r u c t e d ,  t h e r e  w e r e  many p r i n c i p a l  s t a f f  a n d  n a t i o n a l  
s c l e n t l s t s  i n  t h e  F a r m i n g  S y s t e m s  Program and a  l a r g e  number o f  
o f f i c e s  w e r e  p r o v i d e d  f o r  t h e m  i n  a  r e l a t i v e l y  s m a l l  s p a c e ,  s o  
t h a t  we e n d e d  u p  w i t h  a  l o t  o f  b o x e s .  T h a t  w a s  d e s i r a b l e  f o r  
p e r s o n a l  p r i v a c y  p e r h a p s ,  b u t  i t  d i s c o u r a g e d  t h e  e x c h a n g e  o f  
v i e w s ,  i d e a s  and d i s c u s s i o n s  be tween  g r o u p s  t h a t  a r e  e s s e n t i a l  i n  
any  F a r m i n g  S y s t e m s  Program. The prob lem was e x a g g e r a t e d  by t h e  
f ~ c t  t h a t  t h e r e  w e r e  no c o n v e n i e n t  common-room f a c i l i t i e s  
a s s o c i a t e d  w i t h  303. 
Those  o f  you who work i n  t h e  Program a r e  a w a r e  t h a t  moves t o  
o v e r c o m e  t h e s e  p r o b l e m s  h a v e  a l r e a d y  b e g u n .  I n  t h e  f i r s t  
I n s t a n c e ,  t h e  w a l l  t h a t  u s e d  t o  d i v i d e  C r o p p i n g  S y s t e m s  f r o r  
P r o d u c t i o n  Agronomy h a s  bean  tmken down-and t h a t  i s  s ) m b e l l c !  : 
h o p e  i t  w i l l  l e a d  t o  a n  e f f i c i e n t  s h a r e  i n  f a c i l i t ~ e s  a n d  
f r u l t f u l  s h a r i n g  o f  i d e a s  a s  v e l l .  T h e n  f o r  many y e a r s  we h a v e  
h a d  t o  u s e  t h e  303 s e m i n a r  room a s  a  common r o o m ,  a p a i n  w i t h  
s e v e r a l  s y m b o l i c  d i s a d v a n t a g e s .  One was t h e  n o i s e  c r e a t e d  b y  t h e  
a i r - c o n d i t i o n i n g  s y s t e m  w h i c h  made i t  v e r y  d i f f i c u l t  t o  h e a r  what  
o u r  c o l l e a g u e s  w e r e  s a y i n g  t o  e a c h  o t h e r .  T h e  s e c o n d  w a s  t h a t  
b e c a u s e  t h e  w i n d o w s  w e r e  h i g h  a n d  c u r t a l n e d ,  I t  w a s  i m p o s s l  h l c  
f o r  u s  t o  c o n n e c t  v i s u a l l y  w i t h  t h e  o u t s i d e  w o r l d .  A t c v e  t h i s  
c  ~ n f e r e n c e  h a l l ,  t h e r e  i s  a  room w h i c h  i s  q u i e t  a n d  b r i g h t  a n d  
w h e r e  t h e  o u t s i d e  w o r l d  i s  c l e a r l y  v i s i b l e .  We h o p e  t h a t  when 
t h l s  b e c o m e s  o u r  new s e m i n a r  r o o m ,  i t  w i l l  b e  t h e  s i t e  o f  many 
f r u i t f u l  d i s c u s s l o n s  b o t h  w i t h i n  t h e  P r o g r a m  a n d  w i t h  o u r  
c o l l e a g u e s  i n  o t h e r  p a r t s  o f  t h e  I n s t i t u t e .  T h a t  i s  w h a t  I mean 
by e x t r o v e r t :  b e i n g  t u r n e d  o u t w a r d s  t o  welcome t h e s e  c o l l e a g u e s  
r n t o  o u r  new q u a r t e r s  and t o  be a w a r e  o f  what  i s  g o i n g  on i n  t h e  
o u t s i d e  w o r l d .  
S y m b o l i c a l l y  a g a i n ,  I a r r a n g e d  t h i s  morn!ng t h a t  some o f  t h e  
c u r t a i n s  i n  t h i s  h a l l  s h o u l d  b e  p u ! l e d  b a c k  b e c a u s e  f o r  many 
y e a r s  I h a v e  s a t  h e r e  a n d  f e l t  s o m e w h a t  o p p r e s s e d  b y  b e i n g  
c o m p l e t e l y  c u t  o f f  f rom t h e  e x t e r n a l  e n v i r o n m e n t .  So I came i n  
e a r l y  t h i s  m o r n i n g  and opened  a few c u r t a i n s .  When I came h a l f -  
a n - h o u r  l a t e r  t h e y  w e r e  c l o s e d  a g a i n !  I a l s o  d i s c o v e r e d  t h a t  
t h e  c u r t a i n s  b e h i n d  t h e  s c r e e n  c a n n o t  be  o p e n e d ;  t h e y  a r e  
p ~ r m a n e n t l y  f i x e d .  I t h i n k  we m u s t  b e  a w a r e  o f  t h i s  k i n d  o f  
a ' t l t u d e  i n  o u r  m i n d s  b e c a u s e  i f  we s p e n d  t o o  l o n g  i n  o u r  o f f i c e s  
and w o r k i n g  w i t h i n  ICRISAT C e n t e r  t h e n  we may f i n d  p e r m a n e n t l y  
f :xed c u r t a i n s  w ~ t h i n  o u r  minds .  
T a l k i n e  a b o u t  b u l l d i n g s  r e m i n d s  me t h a t  o u r  R M P  c o l l e a g u e s  i n  
t14e West A f r i c a n  C e n t e r  w e r e  f o r t u n a t e  t o  move v e r y  r e c e n t l y  i n t o  
s p l e n d i d  new b u l l d i n g s  w i t h  l a b o r a t o r i e s  and o f f  i c e s  p u r p o s e -  
b l . i l t  f o r  t h e  work  t h a t  t h e y  do.  We c i ~ n g r a t u l a t ~  t h e m  on 
r e a c h i n g  t h l s  i m p o r t a n t  s t a g e  :n t h e i r  d e v e l o p m e n t  and hope t h a t  
t h e y  w i l l  c o n t i n u e  t o  expand  t h e  e x c e l l e n t  work which  t h e y  have  
a l r e a d y  s t a r t e d .  
I t a l k e d  a b o u t  t h e  n e e d  f o r  b e l n g  e x t r o v e r t  p r i m a r i l y  i n  
t e r m s  o f  t h e  I n s t i t u t e  b u t  we a r e  a l s o  e x t r e m e l y  c o n s c i o u s  o f  t h e  
n e e d  t o  s t r e n g t h e n  o u r  l i n k s  w i t h  o u t s i d e  b o d i e s  and p a r t i c u l a r l y  
w i t h  t h e  N a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  S e r v i c e s .  We a r e  
d e l i g h t e d  t h a t  b o t h  Dr.  A b r o l  a n d  Dr.  R . P .  S i n g h  w e r e  a b l e  t o  
a c c e p t  o u r  i n v i t a t i o n  t o  a t t e n d  t h i s  r e v i e w  a n d  t o  t a k e  a n  a c t i v e  
p a r t  i n  i t .  
I t u r n  now t o  t h e  s t r u c t u r e  o f  t h e  r e v i e w .  Some w e e k s  a g o ,  
t h o s e  o f  u s  c o n c e r n e d  w i t h  t h e  e n v i r o n m e n t a l  r e p o r t  w h i c h  Dr. 
S w i n d a l e  h a s  a l r e a d y  r e f e r r e d  t o ,  d e c i d e d  t h a t  we s h o u l d  t r y  t o  
f o r m u l a t e  s o m e  k i n d  o f  a  m i s s i o n  s t a t e m e n t  f o r  e n v i r o n m e n t a l  
r r , s e a r c h  w i t h  t h e  I n s t i t u t e .  We made v a r i o u s  a t t e m p t s  w h i c h  we 
w e r e  n o t  v e r y  h a p p y  w i t h  a n d  i n  t h e  e n d  o f  t h e  d a y ,  Tom W a l k e r  
t o o k  a  l o o k  a t  i t  a n d  s a i d  " y o u  c a n ' t  d o  b e t t e r  t h a n  t h e  
manda teo .  He was r i g h t .  P a r t  o f  t h e  m a n d a t e  r e a d s :  
Develop  improved f a r m i n g  s y s t e m s  t h a t  w i l l  h e l p  t o  i c c r e a s e  
and s t a b i l i z e  a g r i c u l t u r a l  p r o d u c t i o n  t h r o u g h  more e f f e c t i v e  
u s e  o f  n a t u r a l  a n d  human r e s o u r c e s  i n  t h e  s e a s o n a l ! y  d r y  
s e m i - a r i d  t r o p i c s ;  
a I d e n t i f y  c o n s t r a i n t s  t o  a g r i c u l t u r a l  d e v e l o p m e n t  i n  t h e  s e m i -  
a r i d  t r o p i c s  and e v a l u a t e  means o f  a l l e v i a t i n g  them t h r o u g h  
t e c h n o l o g i c a l  and i n s t i t u t i o n a l  c h a n g e s .  
These  s e c t i o n s  o f  t h e  m a n d a t e  r e l a t e  s p e c i f i c a l l y  t o  t h e  work 
, f  t h e  R e s o u r c e  M a n a g e m e n t  P r o g r a m  a n d  a r e  s o  i m p o r t a n t  t o  u s  
t h a t  we s h o u l d  p e r h a p s  s t a n d  up  a n d  r e c i t e  t h e m  t o g e t h e r  a t  t h e  
b e g i n n i n g  o f  e v e r y  RMP r e v i e w .  I n  s t r a t e g i c  t e r m s ,  o u r  g o a l  1s 
t o  improve  f a r m l n g  s y s t e m s  b y  e f f i c i e n t  u s e  o f  n a t u r a l  and human 
r e s o u r c e s .  Ye c a n  d o  t h a t  by i d e n t i f y i n g  c o n s t r a i n t s  a n d  t h e n  
e v a l u a t i n g  t h e  m e a n s  t h a t  we d e v e l o p  t o  a l l e v i a t e  t h e m .  S o  t h e  
m a n d a t e  g i v e  u s  a v e r y  s o u n d  s t a r t i n g  p o i n t  f o r  s t r a t e g i c  
p l a n n i n g .  
I n  o u r  p r e v i o u s  P r o g r a m  r e v i e w s  i t  h a s  b e e n  d i f f i c u l t  t c  
r e l a t e  t h e  m a n d a t e  t o  a  m u l t i p l i c i t y  o f  p r o j e c t s  b e c a u s e  t h e r e  
w a s  a  g a p  b e t w e e n  t h e m .  What we f o u n d  d i f f i c u l t  t o  d o ,  a s  1 
h a v e  s u g g e s t e d  a l r e a d y ,  w a s  t o  s e e  t h e  m a n d a t e  wood f o r  t h e  
p r o j e c t  t r e e s .  A t  o u r  l a s t  In-House Review we d i d  t r y  t o  a r r a n g e  
p r o j e c t s  t o  f o r m  a  manda te  wood. 
What we a r e  d o i n g  now is  s o m e t h i n g  r a t h e r  d i f f e r e n t  a l t h o u g h ,  
is you w i l l  s e e  i n  a  m o m e n t ,  i t  d o e s  b r i n g  b a c k  p r o j e c t s  i n  t h e  
e n d  o f  t h e  d a y .  We s t a r t  a g a i n  w i t h  o u r  m a n d a t e .  From t h e  
m a n d a t e  u e  p i c k  o u t  a  n u m b e r  o f  k e y  i d e a s .  F i r s t  o f  a l l ,  
* ~ ~ Q Y ~ S ~ ~ "  t h a t  a r e  a v a i l a b l e  t o  u s ,  t h e n  n u n ~ r a r c d  tarmlng 
araLsman, t h e n  t h e  * r ~ n a L r a l n f , . & ~  t h a t  we n e e d  t o  c v e r c o m e  I n  
> r d e r  t o  a c h l r v e  t h a t  i m p r o v e m e n t ,  a n d  t h e  n e y g l u a l l p n n  o f  t h e  
m e a n s  t h a t  we t r y  t o  p u t  I n t o  p l a c e .  I f  you l o o k  I n  y o u r  b l u e  
b o o k s ,  you w i l l  f i n d  t h e s e  a r e  t h e  f o u r  m a j o r  t h e m e s  o f  t h l :  
r e v i e w .  We c a l l  them " t h e m e s n  t o  distinguish them f rom t h e  o t h e r  
s u b d i v i s i o n s  o f  t h e  m a n d a t e .  S o ,  v e r y  c l o s e l y  t l e d  t o  t h e  
manda te  t h r o u g h  t h e  w o r d s  u n d e r l i n e d ,  a r e  t h e  f o u r  m a j o r  t h e m e s  
t h a t  w i l l  occupy u s  f o r  t h e  n e x t  t h r e e  days .  
We h a v e  s u b d i v i d e d  t h e  t h e m e s  i n t o  a  n u m b e r  o f  t h r u s t s  a n d  
s e s s i o n  by s e s s i o n  we w i l l  d i s c u s s  o u r  g o a l s  f o r  e a c h  o f  t h e s e  
t h r u s t s .  When we s a t  round t h e  t a b l e  t o  l o o k  a t  t h e  t h r u s t s ,  we 
f e l t  we needed s u b d i v i s i o n s .  The t h r u s t s  w e r e  s t i l l  t o o  l a r g e  t o  
be a b l e  t o  i d e n t i f y  i n d i v i d u a l  s c i e n t i f i c  components .  So we now 
have  c o m p o n e n t s  a s  w e l l .  You w i l l  f i n d  a t  t h e  back  o f  your  book 
( p .  4 1 )  a  l i s t  o f  o u r  t h r u s t s  a n d  i n  s o m e  i n s t a n c e s  t h e  t h r u s t s  
a r e  d i v i d e d  i n t o  components .  P l e a s e  d o n ' t  t a k e  t h i s  a s  t h e  f i n a l  
d e f i n i t e  s t a t e m e n t s  o f  t h e  Program,  b e c a u s e  t h e s e  s t a t e m e n t s  w i l l  
de r e v i s e d  i n  t h e  l i g h t  o f  o u r  d i s c u s s i o n s .  They a r e  p r e l i m i n a r y  
a n d  i n  s o m e c a s e s ,  t h e  way i n  w h i c h  t h e  m a t e r i a l  h a s  b e e n  d i v i d e d  
~y d i f f e r e n t  g r o u p s  i s  n o t  e n t i r e l y  c o n s i s t e n t :  s o m e  o f  t h e  
c o m p o n e n t s  a r e  s m a l l e r  t h a n  o t h e r s .  
I f  you  l o o k  a t  t h e  c o m p o a e n t s ,  you w i l l  f i n d  t h a t  you a r e  
g e t t i n g  f a i r l y  c l o s e  t o  t h e  d i m e n s i o n s  o f  p r o j e c t s .  I d o n ' t  
t h i n k  i t  w o u l d  b e  d i f f i c u l t  f o r  U S  a f t a r t h i s  r e v i e w  i s  o v e r  ( a n d  
when we come t o  t h e  n e x t  e x e r c i s e  which  Dr. Nene h a s  a s k e d  u s  t o  
l o o k  a t  v e r y  s h o r t l y  t o  r e v i s e  t h e  p r o j e c t s .  A t  t h e  e n d  o f  t h e  
day  we s h a l l  have  t h e m e s  and t h r u s t s  l i n k i n g  manda te  t o  p r o j e c t s .  
~ h l s  i s  d i f f e r e n t  f r o m  what  we t r i e d  n o t  e n t i r e l y  s u c c e s s f u l l y  t o  
d o  e a r l i e r - - t o  b r i n g  t h e  p r o j e c t s  t o g e t h e r  a n d  t h e n  t r y  a n d  s e e  
how t h e y  f o r m e d  o u r  m a n d a t e  wood. T h l a  t i m e  1 t h i n k  we g o t  i t  
t h e  r i g h t  way round .  Looking  t o  t h e  f u t u r e  and b a s i n g  o u r  whole  
- , r o g r a m  o n  t h e  p r i n c i p l e s  t h a t  w e r e  e s t a b l i s h e d  by t h e  f a r -  
s i g h t e d  p e o p l e  who s e t  u p  ICRISAT, I t h i n k  we c a n  d i v i d e  o u r  
w o r k  l n  a  way t h a t  t a k e s  u s  f r o m  t h e  m a n d a t e  down t o t h e  p r o j e c t  
l e v e l .  T h a t  i s  t h e  k i n d  o f  e x e r c i s e  t h a t  m i g h t  p o s s i b l y  be 
l o o k e d  a t  i n  o t h e r  P r o g r a m s  a s  w e l l ,  s o  t h a t  i t  b e c o m e s  a n  
~ n s t i t u t e - w i d e  c o n t r i b u t i o n  t o  t h e  S t r a t e g i c  P l a n .  
I n  y o u r  b l u e  b o o k s  on p a g e  4 1 ,  t h e r e  i s  a  v e r y  i m p o r t a n t  
t a b l e  s h o w i n g  l i n k s  w i t h i n  t h e  Program which  h a s  g o t  a s e r i e s  o f  
s t a r s  and h a s h e s  i n  i t .  The p o i n t  a b o u t  t h i s  t a b l e  i s  t h a t  i f  you 
l o o k  a t  i t  a s  a  v e r t i c a l  d i s t r i b u t i o n  o f  s u b j e c t s ,  you s e e  how i t  
d i v i d e s  i n t o  Agronomy,  S o i l  and  E c o n o m i c s - o u r  d i s c i p l i n a r y  a n d  
a d m i n i s t r a t i v e  g r o u p s .  I t  t a k e s  a c c o u n t  o f  c o n t r i b u t i o n s  b o t h  
f r o m  IC a n d  f r o m  ISC i n  t h e  t w o  c o l u m n s  u n d e r  t h e s e  h e a d i n g s .  
Dr. S w i n d a l e  h a s  a l r e a d y  s t r e s s e d  t h a t  t h e  w h o l e  p o i n t  o f  
f o r m i n g  a  R e s o u r c e  Management P r o g r a n  i s  i t s  t h e  work s h o u l d  be 
' . ru ly  i n t e r d i s c i p l i n a r y .  You w i l l  s e e  how t h a t  h a s  been a c h i e v e d  
by looking a t  h o r i z o n t a l  e n t r i e s  i n  t h e  t a b l e .  In  e a c h  t h e m e  and 
e a c h  t h r u s t ,  we have  s t a r t e d  t o  fo rm i n t e r d i s c i p l i n a r y  l i n k s .  I 
t h i n k  m o s t  o f  u s  w o u l d  a c c e p t  t h a t  we s t i l l  h a v e q u i t e  a l o n g  way 
5 e f o r e  we r e a l i s e  t t i e  f u l :  p o t e n t i a l  o f  i n t e r d i s c i p l ~ n a r y  
a x p e r t i s e  w i t h i n  t h e  Resource  Management Program. So a l t h o u g h  t h e  
t a b l e  1s t o  some e x t e n t  a  s t a t e m e n t  o f  a c t i e v e m e n t ,  ~t i s  e v e n  
v o r e  a  s t a t e m e n t  o f  i n t e n t  and  o f  o u r  s t r a t e g y  f o r  t h e  n e x t  1b  
y e a r s  o r  s o .  
I hope  t h a t  t h o s e  of  you who c o n t r i b u t e  t o  t h e  d i s c u s s i o n  o f  
o u r  t h r u s t s  and c o m p o n e n t s  o f  t h r u s t s  o v e r  t h e  n e x t  few d a y s  w i l .  
p i c k  o u t  a n d  e m p h a s i s e  f o r  u s  t h e  e x t e n t  t o  w h i c h  l i n e s  o f  w o r k  
a r e  i n t e r d i s c i p l i n a r y  b o t h  w l t h l n  t h e  p r o g r a m  I t s e l f ;  i n  t h e  
c o n n e c t i o n s  b e t w e e n  t h e  Resource  Management Program and t h e  C r o p  
p r o g r a m s ;  and i n  c o n n e c t i o n s  With n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  
s e r v i c e s  i n  A s i a  a n d  i n  A f r i c a .  P e r h a p s  t h e  m o t t o  o f  t h e  
R e s o u r c e  Management Program i f  n o t  t h e  whole  o f  ICRISAT, s h o u l d  
be  t a k e n  f r o m  one o f  E.M. F o r s t e r ' s  n o v e l s  where  t h e  t h e m e  " o n l y  
c o n n e c t "  i s  r e p e a t e d l y  s t r e s s e d .  We m u s t  c o n n e c t  i n  many 
d i f f e r e n t  ways w i t h i n  t h e  program and o u t s i d e  i t .  
S o  f a r  I h a v e  t a l k e d  m a i n l y  a b o u t  t h e  s t r u c t u r e  t h a t  h a s  
f o c u s s e d  o u r  a t t e n t i o n  on a  n u m b e r  o f  l o n g - t e r m  s t r a t e g i c  
o b j e c t i v e s .  1 now w i s h  t o  s a y  a  word  a b o u t  t h e s e  objectives a n d  I 
s h a l l  d o  s o  i n  t e r m s  o f  a  s e r i e s  o f  q u e s t i o n s .  We a r e  c e r t a i n l y  
n o t  g o i n g  t o  a n s w e r  a l l  t h e s e  q ~ e s t i 0 n S  w i t h i n  t h e  n e x t  f e u  d a y s  
~ u t  I hope t h a t  t h e  p r e s e n t a t i o n s  a r e  g o i n g  t o  c l a r i f y  o u r  i d e a s  
and t h a t  t h e y  w i l l  g e n e r a t e  new i d e a s  a s  we go a l o n g .  h'e p i a n  t c  
have  a  s e r i e s  o f  l a t e r  m e e t i n g s  w i t h i n  t h e  p rogram t o  c o n s i d e r  
un reso lved  q u e s t i o n s  i n  more d e t a i l .  
F i r s t  i s  t h e  q u e s t i o n  t h a t  h a s  a l r e a d y  been r a i s e d  b y  Dr. 
Swindale  w i t h  r e g a r d s  t o  vhart RMP should  o p e r a t e .  I hope t h a t  
Dr. Walke r  i s  g o i n g  t o  s t a r t  t o  a n s w e r  t h a t  q u e s t i o n  l a t e r  on 
t h i s  m o r n i n g  when h e  t a l k s  a b o u t  t h e  r e g i o n a l  demand  f o r  
technology.  There  a r e  c l e a r l y  s e v e r e  geograph ica l  c o n s t r a i n t s  t o  
wha t  c a n  be done  b y  r e l a t i v e l y  s m a l l  g r o u p  of  R M P  s c i e n t i s t s ,  
even  i f  IC and ISC combine  f o r c e s .  Behind t h e  q u e s t l o n  "Where 
should  we o p e r a t e ? "  l i e s  a  more fundamenta l  q u e s t i o n :  "Where a r e  
we mos t  needed?"  How s h o u l d  we d e c i d e  neeCs :  i r i  t e r m s  cC 
s e a s o n a l  o r  c h r o n i c  food s h o r t a g e s ;  i n  t e r m s  of popu la t ion?  
The n e x t  q u e s t i o n  b r i n g s  u s  t o  c o n s t r a i n t s .  How s h o u l d  we 
i d e n t i f y  t h e  major c o n s t r a i n t s  t h a t  produce s h o r t a g e  of food? To 
what  e x t e n t  s h o u l d  we be t a l k i n g  t o  f a r m e r s ?  To what e x t e n t  
s h o u l d  we be i n v o l v e d  i n  d i a g n o s t i c  r e s e a r c h  on y i e l d  g a p s  o r  
c o l l a b o r a t i n g  w i t h  NARS? N e a r e r  home, how much t i m e  s h o u l d  
s c i e n t i s t s  be s p e n d i n g  i n  t h e  L l b r a r y ,  a  l a r g e  and u n d e r - u s e d  
r e s o u r c e  w i t h i n  ICRISAT where much r e l e v a n t  work done in t h e  pas: 
can h e l p  t o  gu ide  our  s t e p s  i n  t h e  f u t u r e .  
Having decided where needs e x i s t s  and what major c o n s t r a i n t s  
l i e  behind them, we should  ask:  i s  i t  f e a s i b l e  and d e s i r a b l e  f o r  
S e s o u r c e  Management t o  become i n v o l v e d ?  We need t o  a s s e s s  
f e a s i b i l i t y  i n  t e r m s  o f  r e s o u r c e s  a t  o u r  d i s p o s a l ,  o u r  
s c i e n t i f i c  e x p e r t i s e ,  o u r  t e c h n i c a l  s k i l l ,  o u r  c a p a b i l i t y  i n  
Lerms of  l o g i s t i c s ,  our f i n a n c i a l  s u p p o r t ,  and s o  on. 
I  have reached m y  conclus ion--and I hope m y  col!eagues w i l l  
r e a l i z e  t h a t  I  have  managed n o t  t o  m e n t i o n  e l t h e r  m o d e l s  o r  
Pundamental  p rocesses !  I  wanted t o  f i n i s h  b y  s a y i n g  t h a t  J u s t  a: 
t h e  s t r a t e g i c  p lann ing  e x e r c i s e s  come a t  a  very oppor tune t i r e  i r '  
t h e  h i s t o r y  o f  t h e  I n s t i t u t e ,  t h i s  Rev jew,  a s  Dr. S w i n d a l e  ha: 
a l r e a d y  s a i d ,  h a s  come a t  t h e  r i g h t  moment i n  t h e  r e l a t i v e : >  
s h o r t  l i f e  of  t h e  Resource Management P r o g r a r .  S ince  t h e  P rograa  
was fo rmed  a t  t h e  end o f  1 9 8 5 ,  s c i e n t i s t s  f rom a  wide  r a n g e  o f  
d i s c i p l i n e s  h a v e  s e t t l e d  down t o g e t h e r ;  t h e y  have  l e a r n e d  f a r  
more a b o u t  e a c h  o t h e r ' s  work and e a c h  o t h e r ' s  ways of  t h i n k i n g  
t h a n  I b e l i e v e  t h e y  would have  done i f  t h e y  had r e m a i n e d  i n  
s e p a r a t e  s u b - p r o g r a m s .  They h a v e  e s t a b l i s h e d  h a r m o n i o u s  
r e l a t i o n s  i n  some a r e a s  and i n  o t h e r s  t h e y  have  d e v e l o p e d  
" c r e a t i v e  t e n s i o n s n .  I  s t r e s s  a g a i n  t h a t  s o  f a r  we have  t a l k e d  
a b o u t  c o l l a b o r a t i o n  and c o n n e c t i o n s  more t h a n  we have  a c t u a l l y  
c o l l a b o r a t e d  o r  connected w i t h i n  ou r  Program, w i t h  ou r  c o l l e a g u e s  
i n  t h e  c r o p  p r o g r a m s  and w i t h  o u r  c o l l e a g u e s  o u t s i d e  i n  t h e  
NARSs. My hope f o r  t h i s  review Mr. Chairman, i s  t h a t  i n  h e l p i n g  
u s  t o  p l a n  o u r  way f o r w a r d ,  i t  w i l l  e n c o u r a g e  u s  t o  make t h e s e  
onnec t ions .  And t h a t  t h e  way we connec t  i d e a s  and people  and 
p r o j e c t s ,  w i l l  i n  t h e  end o f  t h e  day s e r v e  a s  a  model  f o r  t h e  
many I n s t i t u t i o n s  which  s h a r e  o u r  c o n c e r n  f o r  t h e  w e l f a r e  o f  
i'arming households  i n  t h e  t r o p i c s  and p a r t i c u l a r l y  i n  t h e  semi-  
a r i d  t r o p i c s .  Thank you. 
T  .S. Walker: Regional demand f o r  T e c h n o l o g y  
I am g l a d  t o  s e e  t h a t  t h e  D G  i s  s t i l l  w i t h  u s ,  s o  we c a n  d i s c u s s  
t h e  a r e a s  o f  c r e a t i v e  t e n s i o n .  T h e r e  a r e  n o t  t h a t  many.  I a l s o  
welcome e v e r y o n e  f rom o u t s i d e  o f  ICRISAT. The r a t i o n a l e  Tor t h i s  
presentation p r o b a b l y  i s  n o t  i m m e d i a t e l y  o b v i o u s  f r o m  t h e  
p r o g r a m ,  b u t  b a s i c a l l y  when we t h o u g h t  a b o u t  o r g a n i s i n g  t h i s  
g l o b a l  i n - h o u s e  r e v i e w ,  we l i s t e d  a b o u t  10  m a j o r  q u e s t i o n s  a n d  
i s s u e s .  The i d e a  a t  t h a t  t i m e  was t o  o r g a n i z e  t h e  r e v i e w  a r o u n d  
t h o s e  t e n  q u e s t i o n s .  Then we d e c i d e d  more f o r  a  s u b s t a n t i v e  a r e a  
t h r u s t  f o r m a t  and mos t  o f  t h e s e  q u e s t l o n s  were  c o v e r e d .  However ,  
t h e r e  i s  one  m a j o r  q u e s t i o n  t h a t  we c o n t i n u e  t o  t h r e s h  a r o u n d  and 
t h a t  i s  w h e t h e r  o r  n o t  we s h o u l d  be  w o r k i n g  o n  e n v i r o n m e n t  o f  
h l g h  o r  i o w  p r o d u c t i o n  p o t e n t i a l  a n d / o r  h i g h  o r  l o w  r a i n f a l l .  
A l s o ,  t h e r e  i s  t h e q u e s t i o n  o f  w h a t t ) p e s  o f  t e c h n o l o g y  s h o u l d  u e  
be  w o r k i n g  on i n  t h o s e  d i f f e r e n t  e n v i r o n m e n t s ?  T h e s e  q u e s t l o n s  
have  n o t  been c o n s i d e r e d .  T h a t  i s  t h e  m o t i v a t i o n  f o r  t h i s  t a l k .  
What  I  am g o i n g  t o  t a l k  a b o u t  w i l l  b e c o m e  a p p a r e n t  b u t  f i r s t  o f  
a l l ,  l e t  me t e l l  you u h a t  I am n o t  g o i n g  t o  t a l k  a b o u t .  I am 
n o t  g o i n g  t o  t a l k  a b o u t  c o m m o d i t y  p r o d u c t i o n ,  p r i c e  p o l i c y  o r  
t r e n d s  i n  f o o d g r a i n  a v a i l a b i l i t y ,  d e s i r a b i l i t y  w h i c h  t h e  DC; 
r e f e r r e d  t o ,  o r  e v e n  n e e d .  When o n e  t h i n k s  o f  d e m a n d ,  o n e  
c o n j u r e s  u p  i m a g e s  o f  t h o s e  i t e m s .  I am n o t  n o t  e v e n  g o i n g  t o  
t a l k  a b o u t  V e r t l s o ; s ,  A l f i s o l s ,  E n t i s o l s  o r  any k i n d  o f  s o l s  f o r  
t h a t  m a t t e r ,  a l t h o u g h  i n d i r e c t l y  some o f  t h e  i m p l i c a t i o n s  o f  t h e  
t a l k  w l l l  f l o w  on t o  t h o s e  different s o i l  g o u p s .  What I am g o i n g  
t o  f o c u s  on a r e  t h e  p r o s p e c t s  f o r  a d o p t i o n  o f  d i f f e r e n t  t y p e s  o f  
t e c h n o l o g y  i n  d i f f e r e n t  a g r o c l i r n a t ~ c  e n v i r o n m e n t s  a n d  
p a r t i c u l a r l y  how t h o s e  p r o s p e c t s  a r e  i n f l u e n c e d  b y  t h e  
d e v e l o p m e n t  o r  e v o l u t i o n  o f  f a r m i n g  s y s t e m s  o v e r  s p a c e  and t i m e .  
I t  i s  v e r y  a p p r o p r i a t e  t h a t  we have  t h e  cha:rrnan Dr. deWet t o d a y  
s o  he  c a n  c o r r e c t  a n y  p o i n t s  w i t h  r e g a r d  t o  p l a n t  e v o l u t i o n  a n d  
c s v o l u t i o n  i n  g e n e r a l .  
T h e  t a l k  d r a w s  h e a v i l y  on  p r e v : o u s  w o r k  o f  ICRISAT 
e c o n o m i s t s ,  mos t  n o t a b i y  Hans P i n s w a n g e r ,  P e t e r  Mat lon  and John  
H c I n t i r e .  T h e  f o c u s  i s  on  W e s t  A f r i c a  a n d  I n d i a ' s  s e m i - a r i d  
t r o p i c s .  (On F r i d a y ,  u e  d i s c u s s e d  A n t a r c t i c a  a n d  s o  I  a m  n o t  
g o i n g  t o  c o v e r  t h a t  t e r r a i n  a g a i n ) .  A l s o ,  i n  t e r m s  o f  f a s t  
b r e a k i n g  e v e n t s ,  I  am n o t  g o i n g  t o  r e f e r  t o  t h e  s o u t h e r n  p a r t  o f  
t h e  S o v i e t  Union which  c o u l d  become i m p o r t a n t  p e r h a p s  and would 
reinforce o u r  m a n d a t e  i n  c h i c k p e a .  T h e  f o c u s  w i l l  b e  on I n d i a  
a n d  t h e  s e m i - a r i d  t r o p i c s .  I a p p r o a c h  t h i s  v e r y  c o m p r e h e n s i v e  
s u b j e c t  w i t h  a  g r e a t  d e a l  o f  h u m i l i t y  a l t h o u g h  a  l o t  o f  you w i l l  
f i n d  t h a t  v e r y  d i f f i c u l t  t o  b e l i e v e  and a f t e r  t h i s  t a l k  you w i l l  
p r o b a b l y  b e c o m e  c o n v i n c e d  t h a t  m y  m a i n  f o r m  o f  e x e r c i s e  i s  t o  
jump t o  c o n c l u s i o n s .  ( T h a t  i s  what  Ron G i b b o n s  t o l d  me t h e  o t h e r  
day  when I  a s k e d  him what  he d o e s  f o r  e x e r c i s e ) .  
A s  a  h e u r i s t i c  d e v i c e  I a l w a y s  g o  b a c k  t o  a  p a p e r  t h a t  
B i n s u a n g e r ,  Kampen a n d  K r a n t z  w r o t e  i n  1976 t h a t  l o o k s  a t  
r r o s p e c t s  f o r  a d o p t i o n  and f e a s i b i l i t y .  We c a n  t h i n k  o f  t h i s  a s  
a  s p a c e  f o r  e x p e r i m e n t a t i o n .  W i t h i n  t h e  s p a c e  o f  a l l  t h e  p o s s i b l e  
t y p e s  o f  e x p e r i m e n t s  one  c o u l d  e x p e r i m e n t  on,  t h e r e  i s  a  s e t  'St  
l o r  s o i l s  which  a r e  i m p o r t a n t  and have  some r e l e v a n c e  t o  f a r m e r s f  
c i r c u m s t a n c e s .  T h e r e  i s  a n  a n o t h e r  s e t  ' C '  f o r  c r o p s  o r  f o r  
Agronomy and t h e r e  i s  a n o t h e r  s e t  f o r  Economics and b a s i c a l l y  a t  
t h e  l n t e r s e c t i o n  o f  t h e s e  t h r e e  s e t s ,  we have  s o m e t n i n g ,  n o t  
c o m p l e t e l y  b u t  p a r t i a l l y ,  w h i c h  t h e  f a r m e r  s h o u i d  b e  a b l e  t o  
a d o p t  a n d  w h i c h  i s  r e l e v a n t  t o  f a r m e r l s  c i r c u m s t a n c e s .  
E s s e n t i a l l y ,  what  we have  t o  d o  i s  g e t  o u r s e l v e s  w i t h i n  e a c h  o f  
t h e s e  3 s e t s  a n d  t r y  t o  g e t  a s  s o o n  a s  p o s s i b l e  i n t o  t h e  
i n t e r s e c t i o n .  Now b a s i c a l l y  what I am going t o  be t a l k i n g  today 
i s  what  i s  t h e  s i z e  of  t h i s  e c o n o m i c  s e t ?  What i s  t h e  boundary  
d e t e r m i n e d  by? T h e r e  a r e  c e r t a i n  p l a c e s  i n  t h i s  w o r l d  where  
t h i s  e c o n o m i c  s e t  i s  v e r y  l a r g e  ( e g .  one  would  be f o r  e x a m p l e  
t h e  p o s t r a i n y  season sorghum growing environment  i n  Ind ia . )  We 
h a v e  r e l a t i v e l y  w e l l  i n t e g r a t e d  m a r k e t s ,  we h a v e  good  
i n f r a s t r u c t u r e  and we h a v e  a  d e c e n t  amoun t  o f  human c a p i t a l ,  
a l though  s k i l l s  a r e  l a c k i n g ,  and what i s  s m a l l  i n  t h a t  p a r t i c u l a r  
environment  would be t h a t  t h e  c l i m a t i c  s e t  and t h e  s o i l  s e t  would 
be v e r y  t i n y ,  r e p r e s e n t i n g  t h e  d i f f i c u l t y  o f  p r o d u c i n g  u n d e r  a  
r e c e d i n g  m o i s t u r e  r e g i m e ,  T h e r e  a r e  o t h e r  c a s e s  where  t h e  
c l i m a t i c  and s o i l s  s e t s  would be very l a r g e  i n  t e r m s  of s p a r s e l y  
popu la ted  a r e a s  of good p roduc t ion  p o t e n t i a l  r easons  which may 
n o t  be i n h a b i t e d  f o r  r e a s o n s  o f  d i s e a s e s  o f  p e s t s  b u t  where  t h e  
e c o n o m i c  s e t  r e d u c e s  down t o  a  p o i n t  and e f f e c t i v e l y  i s  a  n u l l  
s e t .  One c a n  t h i n k  o f  s h i f t i n g  c u l t i v a t i o n ,  o r  s w i d d e n  
a g r i c u l t u r e ,  a n d  b u r n  a g r i c u l t u r e ;  o n e  c a n  a l s o  t h i n k  o f  
p a s t o r a l i s m  where a g r i c u l t u r a l  r e s e a r c h  e s s e n t i a l l y  has a l i t t l e  
l e v e r a g e  o v e r  t h e  l i v e s  o f  t h e  p e o p l e  i n  t h o s e  e n v i r o n m e n t s  
because t h i s  s e t ,  i .e . ,  t h e s e  economic boundar i e s  and c o n s t r a i n t s  
a r e  s o  s h a r p  and w e l l  d e f i n e d .  I L C A  i n  t h e i r  s t r a t e g i c  p l a n ,  
f i n a l l y  b i t  t h e  b u l l e t  and s a i d  t h a t  t h e y  were  n o t  g o i n g  t o  
i n v e s t  more r e s e a r c h  i n  p a s t o r a l i s m  amongst t h e i r  t h r u s t  a r e a s .  
C u r t  F a r r a r  who was a  member of  o u r  f i r s t  r e a c t o r  p a n e l  t o  o u r  
S t r a t e g i c  Plan s a i d  t h a t  t h e  donors took i t  bad but they took i t .  
I t h i n k  we have some a r e a s  l i k e  t h a t  i n  t h e  s e m i - a r i d  t r o p i c s  b u t  
f o r t u n a t e l y  f o r  us they a r e  very s p a r s e l y  popula ted  and not  a  l o t  
o f  p e o p l e  l i v e  i n  them a t  t h i s  p o i n t  i n  t l m e .  Now, i n  o r d e r  t o  
p l a c e  t h i s  i n t o  a  p e r s p e c t i v e  and t h i s  perhaps  goes  back t o  what 
Dr. Swindale  mentioned t h a t  t h e r e  a r e  problems of i n f r a s t r u c t u r e ,  
and p o l i c y  i n  West Af r i ca .  These a r e  some i l l u s t r a t i v e  d a t a  from 
Burkina Faso t h a t  Pe te r  Hat ion has p u l l e d  t o g e t h e r .  We know f o r  
a  f a c t  t h a t  i f  you p u t  enough l a b o r  and enough c a p i t a l ,  b o t h  
m o n e t a r y  c a p i t a l  and human c a p i t a l  on a  p i e c e  of  l a n d  you can  
u s u a l l y  g e t  h i g h e r  y i e l d s .  For  e x a m p l e ,  i f  we have a  good 
c u l t i v a r ,  we do p l o u g h i n g ,  we h a v e  a  good f e r t i l i z e r  
r e c o m m e n d a t i o n ,  w i t h  t i e d  r i d g e s ,  we s h o u l d  be a b l e  t o  g e t  1.5 
t o  3 t o n s  f a i r l y  e a s i l y ,  e i t h e r  on s t a t i o n  o r  even i n  some c a s e s  
on f a r m .  So we know t h i s  i s  t e c h n o l o g i c a l l y  f e a s i b l e  b u t  t h e  
q u e s t i o n  i s ,  d o e s  t h e  i n v e s t m e n t  o f  t h e  c a p i t a l  and t h e  l a b o r  
pay? How do we look a t  t h a t  i nves tmen t  t o  s e e  whether  o r  n o t  i t  
d o e s  p a y ?  The  way I am g o i n g  t o  d o  i t  i s  t o  l o o k  a t  t h e  
e v o l u t i o n  of f a r m i n g  sys tems  ove r  space  and t ime .  We s t a r t  w i t h  
h u n t i n g  and g a t h e r i n g  s o c i e t i e s ,  and t h e s e  w e r e  v e r y  l a n d  
e x t e n s i v e ,  v e r y  low p o p u l a t i o n  l e v e l s  and t h e y  w e r e  a l s o  v e r y  
s u s t a i n a b l e  and l a s t e d  f o r  a b o u t  4 and h a l f  m i l l i o n  y e a r s .  Ue 
had t h e  t r a n s i t i o n  t o  a g r i c u l t u r e  t h a t  s t a r t e d  1 0 , 0 0 0  y e a r s  
t e f o r e  t h e  p r e s e n t  and i t  u a s  f a i r l y  r a p i d .  I t  o n l y  t o o k  8000 
y e a r s  t o  c o m p l e t e - - f a l r i y  r a p i d  c o m p a r e d  t o  t h e  e a r l i e r  4000 
y e a r s .  T h l s  t r a n s i t i o n  w a s  accompanied b y  v e r y  s h a r p  r i s e  ~ n  
p o p u l a t i o n  d e n s l t y .  R e l a t i v e l y  s p e a k i n g ,  i t  was a  much s h a r p e r  
i n c r e a s e  i n  p o p u l a t i o n  t h a n  w h a t  we experienced t o d a )  w i t h  t h e  
d e m o g r a p h i c  t r a n s i t i o n  i n  t h e  d e v e l o p i n g  c o u n t r i e s .  Now, a s  an 
a s i d e  h e r e  a n d  t h i s  i s  s t r i c t ! )  a n  a s i d e ,  t h e r e  a r c  s e v e r a l  
h y p o t h e s e s  f o r  t h e  t r a n s i t i o n .  S o c i a l  s c i e n t i s t s  a r e  n o t  s u r e  
w h i c h  o f  t h e s e  h y p o t h e s i s  i s  t r u e .  I t  c o u l d  b e  e i t h e r  
t e c h n o l o g i c a l  i n n o v a t i o n ,  p o p u l a t i o n  d e n s i t y  i t s e l f ,  o r  a n  
e n v i r o n m e n t a l  h y p o t h e s i s .  The e n v i r o n m e n t a l  h y p o t h e s i s  i f  i t  is  
t r u e  i s  i n t e r e s t i n g .  T h e  e n v i r o n m e n t a l  h y p o t h e s i s  e s s e n t i a l l y  
s a y s ,  t h a t  i n  t h e  P l e i o c e n e  e r a  man o v e r  h u n t e d  l a r g e  a n i m a l s t o  
t t , e  p o i n t  o f  extinction. I f  man a t  t h a t  p o i n t  i n  t i m e  had b e e n  
a b l e  t o  r e c o g n i z e  t h a t  l a r g e  mammals  w e r e  common p r o p e r t y  
r e s o u r c e ,  t h e n  many o f  u s  t o d a y  w l l l  s t i l l  be  a  g l e e n  i n  o u r  
a n c e s t o r a l  l i v e s  o r  we w i l l  s t 1 1 1  be  l i v l n g  i n  a  h u n t i n g  a n d  
gathering s o c i e t y  which i s  r a t h e r  b o r i n g  and p r o b a b l y  would n o t  
be v e r y  p l e a s i n g  p r o p s p e c t  f o r  t h e  v e g e t a r i a n s  amongs t  us  e i t h e r .  
T h e  m e s s a g e  i s :  s o m e t i m e s ,  s u s t a i n a b i l i t y  may n o t  be a  p,ood 
t h i n g ;  s o m e t i m e s  i t  1s good  t o  be  u n s u s t a i n a b l e  a l s o .  Nou l e t s  
move on t o  t h e  t h r u s t  of  t h e  p r e s e n t a t i o n .  
I  t h l n k  m o s t  o f  u s  h a v e  s e e n  t h i s  by now i n  t e r m s  o f  
e v o l u t i o n  o f  f a r m i n g  s y s t e m s  from R u t t ~ e n b e r g ' s  work,  f rom E s t e r  
B o s e r u p ' s  work  a n d  f r o a  o t h e r s  t h a t  a s  p o p u l a t i o n  d e n s i t y  
i n c r e a s e s ,  t h e n  once  we have e s t a b l i s h e d  a g r i c u l t u r e ,  we 80 f rom 
a  f o r e s t  f a l l o w  t o  t u s h  f a l l o w ,  t o  s h o r t  f a l l o w ,  a n n u a l  
c u l t i v a t ~ o n  f o r  m u l t i p l e  c r o p p l n g  and what  t ~ a p p e n s  t h e n  i s  t h a t  
~ r f r a s t r u c t u r e  i n c r e a s e s  a n d  we come t o  a s t a g e  w h e r e  u e  h a v e  
w ~ l !  d e v e l o p e d  and  a r t ~ c u l a t e d  l a n d ,  i a b o r ,  c a p i t a l  a n d  o u t p u t  
m a r k e t s .  We e s s e n t i a l l y  go from a s t a t e  i n  f o r e s t  f a l l o w  where  
t t e  o p p o r t u n i t y  c o s t  o f  t h e  i a n d  i s  z e r o ,  i a n d  i s  a b u n d a n t  a n d  
t h e r e  1 s  no m a r k e t  f o r  . a n d .  G r a d u a l l y  a s  p o p u l a t i o n  d e n s l t y  
i r c r e a s e s ,  p r o p e r t y  r : g h t s  become i n s t i t u t l o n a l i s e d ,  t h e  same 
way w i t t  t t  e  l a b ( > r  m a r k e t  and d e p e n d l n p  on d e v e l o p m e n t  po l  l c i e s ,  
i a b o r  c a n  e v e n t u a l l y  become e i t h e r  d e a r  o r  c l-eap.  
I n i t i a l l y ,  t h e  c a p i t a l  m a r k e t s  a r e  v e r y  s c a r c e  a n d  t h e n  
r u r a l  f i n a n c i a l  m a r k e t s  g r a d u a i i y  d e v e l o p  t h e r e  i s  a  t e r m  t h a t  
e c o n o m i s t s  u s e  c a l l e d  f i n a n c e  i n t e r m e d i a t i o n  whlch means a  l o t  o f  
b o r r o w i n g  a n d  l e n d i n g  t a k e  p l a c e .  T r a n s a c t i o n s  a r e  v e r y  
I m p e r s o n a l  and c a p i t a l  becomes c h e a p e r  r e l a t l v e  t o  l a n d .  Over a  
l o n g  s p a n  o f  t i m e  we g o  f r o m  a  v e r y  s u b s i s t e n c e  a g r i c u l t u r e  t o  a n  
a g r i c u l t u r e  w h i c h  i s  s p e q i a l i z e d  a n d  c o m m e r c l a l i z e d  w h e r e  
m a r k e t e d  s u r p l u s  i n c r e a s e s .  How l e t  u s  l o o k  a t  s o m e  d a t a  t o  
s h o w  t h e  l e v e l  o f  t h e  m a r k e t  d e v e l o p m e n t  i n  t h e  e a r l y  1 9 8 0 s  i n  
some o f  t h e  s t u d y  v i l l a g e s .  I u s e  t h e  B u r k i n a  F a s o  d a t a  f o r  West 
A f r i c a  and o u r  own I n d i a n  d a t a .  T h e r e  a r e  a  c o u p l e  o f  s u r p r i s e s  
i n  t h i s  d a t a  s e t  a n d  t h e r e  i s  a  l o t  o f  r e i n f o r c e m e n t  o f  
c o n v e n t i o n a l  wisdom a l s o ,  f o r  e x a m p l e ,  t h e  p r o p o r t i o n  o f  h i r e d  
l s b o r  t o  c r o p  l a b o r  i n  t h e  S a h e l  i s  o n l y  0.04,  l . e .  ( 9 6 2 )  o f  
t o t a l  l a b o r  i n  c r o p  p r o d u c t i o n  i s  s u p p l i e d  by t h e  f a r m  h o u s e h o l d .  
Wi th  c o t t o n  p r o d u c t i o n  i n  t h e  n o r t h  Guinean  zone ,  i t  i n c r e a s e s  a  
b i t  w i t h  c a s h  c r o p s .  I n  I n d i a  h i r e d  l a b o r e r s 1  s h a r e  t o  t o t a l  
l a b o r  is somewhere  be tween  1 /3  t o  2 / 3  w i t h  f a i r l y  d e v e l o p e d  l a b o r  
marke t s  and ways t o  cope w i t h  s e a s o n a l i t y  i n  l a b o r  demand. Nob 
wha t  i s  i n t e r e s t i n g  h e r e ,  (1 a l w a y s  knew t h a t  weed:ng wa: 
e x t r e m e l y  i m p o r t a n t  i n  West A f r i c a ) ,  b u t  i n  t h e  S a h e l  70% of  croC 
l a b o r  u s e  g o e s  on weed ing .  I t  i s  a  t r e m e n d o u s  c o n s t r a i n t ,  n o t  
o n l y  i n  t e r m s  o f  s e a s o n a l l y  b u t  i t  a l s o  h a s  some : rnp! fca t lons  
t h a t  a r e  somewhat  more s u b t l e .  F i r s t ,  f a r m e r s  i n  t h e  Sahe! 
r e a l l y  c a n n o t  t a k e  much a d v a n t a g e  o f  a  good p r o d u c t i o n  y e a r  
because  they a r e  going t o  p l a n t  more l and  than  they can weed and 
t h e y  w i l l  n o t  be  a b l e  t o  make f u l l  b e n e f i t s  of  t h o s e  good 
~ r o d u c t i o n  y e a r s .  A l so  r e c o m m e n d a t i o n s  on p l a n t i n g  d a t e  f rom 
t h e  most  p a r t  a r e  i r r e l e v a n t  b e c a u s e  wha t  t h e  f a r m e r  h a s  t o  do i s  
+,o s p r e a d  t h i s  l a b o r  demand a t  weeding; he has  t o  p l a n t  whenever 
~t r a i n s  s o  t h a t  you g e t  t h i s  demand b e i n g  s p r e a d .  I n  I n d i a ,  
where an ima l  t r a c t i o n  i s  w e l l  developed,  on ly  abou t  1 0  t o  30% of 
l a b o r  g o e s  t o w a r d s  weed ing .  I n  t h e s e  h o u s e h o l d s  i n  t h e s e  
Af r i can  v i l l a g e s  about  15% had a c c e s s  t o  animal  t r a c t i o n  i n  each 
o f  t h e s e  v i l l a g e s  i n  B u r k i n a  Faso.  But what  you s e e  i s  t h a t  l t  
t a k e s  a b o u t  7 t o  e i g h t  y e a r s  t o  r e a p  t h e  b e n e f i t s  t o  a n i m a l  
t r a c t i o n  a s  a  technology.  In  I n d i a ,  obv ious ly  animal  t r a c t i o n  i s  
w e l l  e s t a b l i s h e d .  Taking t h e  p r o p o r t i o n  of t h e  cash  expenses  t o  
t o t a l  c o s t ,  you a l s o  f l n d  very l a r g e  d i f f e r e n c e s  a s  expec ted  and 
i n  I n d i a  more than 50% i n  t h e s e  poor s e m i - a r i d  t r o p ~ c a l  v i l l a g e s  
of  t o t a l  o u t l a y  comes through ou t -o f -pocke t  expenses ,  whereas i r  
West A f r i c a  we a r e  down a t  a  v e r y  low r a t e  even  t h o u g h  t h e r e  I S  a 
c o n s i d e r a b l e  a m o u n t  o f  e x c h a n g e  ~n b u y l n g  a n d  s e l l i n g  
p a r t i c u l a r l y  i n  t h e s e  z o n e s  f o r  food  c o n s u m p t i o n .  I f  we go t o  
&.he l a s t  i tem in  t e r m s  of marke t s ;  ( u n f o r t u n a t e l y ,  I  do not  have 
any p r i c e  d a t a  f o r  West A f r i c a )  b u t  i n  I n d i a ,  o v e r  t h e  l a s t  few 
y e a r s ,  i f  you c h a r t  I n  t h e s e  t h r e e  r e p r e s e n t a t i v e  v l l l a g e s  t h a t  
de  have from 1975 t o  1 9 @ 4  when t h e s e  s t u d i e s  were t e r m i n a t e d ,  we 
s e e  t h a t  f o r  c e r e a l  p r i c e s  i n  t h e  open m a r k e t ,  ( n o t e  t h a t  t h e s e  
] r e  not  government s u p p o r t  p r i c e s )  t h e  mean average  p r l c e s  t r a t  
f a r m e r s  s e l l  t h e i r  p r o d u c e  a r e  v e r y  f l a t .  T h e r e  1 s  a l m o s t  no 
? r i c e  r i s k .  In  f a c t  when we run  e x p e r i m e n t s  : n  t h e s e  v l i l a g ~ s  
f a r m e r s  c a n  p r e d i c t  (on  a v e r a g e ,  90% of  t h e  t l m e )  t h e y  c a r  
p r e d i c t  t h e i r  p r i c e  w i t h i n  1 5  t o  20S, and most  t i m e s ,  t h e y  c a r  
p r e d i c t ,  f o r  example,  t h e i r  paddy p r i c e  v ~ t h l n  10%. So t h e r e  s 
l i m i t e d  p r i c e  r i s k .  T h a t  i s  b e c a u s e  t h e  s i z e  of  t h e  economy 1 s  
l a r g e  a n d  i t  i s  f a i r l y  w e l l  I n t e g r a t e d ;  I  d o n ' t  t b l n k  you w i l  
f i n d  t h a t  i f  you c h a r t e d  p r l c e s  i n  West Af r i can  v i l l a g e s ,  (even 
t h o u g h  t h e s e  w e r e  n o t  y e a r s  o f  a  marked d r o u g h t :  you would n o t  
f i n d  a  cv o f  p r i c e s  whlch  would be n e a r l y  a s  s m a l l  a s  what  you 
s e e  h e r e .  
Now l e t ' s  look a t  some o t h e r  c o n s i d e r a t i o n s  i n  t h i s  p i c t u r e .  
E s s e n t i a l l y ,  i f  we a r e  t a l k i n g  a b o u t  l a n d  a b u n d a n c e  t h e n ,  and 
c r i t e r i o n  f o r  a d o p t i o n - a  c r i t e r i o n  t h a t  c u t s  a c r o s s  a l l  
t e c h n o l o g i e s ,  a l l  t y p e s  o f  r e s o u r c e  e n d o w m e n t s ,  o r  c l i m a t i c  
e n v i r o n m e n t s - i s  t o  r e d u c e  t h e  u n i t  c o s t  o f  p r o d u c t i o n .  I f  we 
h a v e  a  y i e l d  i n c r e a s e  i n  t e c h n o l o g y ,  wha t  d o e s  t h a t  mean? T h a t  
l e a n s  under c o n d i t i o n s  o f  land s c a r c i t y ,  such a s  we have i n  Asia ,  
i t  i m p l i e s  a  s a v i n g s  i n  l a n d  and t h a t ' s  t h e  v a l u e  t o  t h a t  
technology.  For land abundance, i t  i m p l i e s  s a v i n g s  i n  l a b o r .  I f  
de  have a  technology l i k e  f e r t i l i z e r  i t  means how much more l a b o r  
d o e s  t h e  f a r m e r  have  t o  s p e n d  t o  weed b e t t e r ,  t o  g e t a  f e r t i l i z e r  
response and compare that yield then with the yield that he wili 
get from planting more land, because the land f r o n t ~ r r  is not 
yet closed. What w e  find in this transition, for exasylc, is ~n 
general, leapfrogging is difricult; that is, it is vcrj hard tc 
go from bush fallow into annual cultivation or mu1ti~:e croppinp,; 
to go from hand hoe agriculture to tractorization, or to go From 
pastoralism back to specialization in livestock aga!n. Because 
there is a gradua! progression and that progression is 
essentially dictated by e c o n o m i c s  and d e s t u m p i n g ,  and 
infrastructure, and it is very difficult to short-circuit thls 
rrocess. The only way the process, I think can be short- 
circuited historically, is through export markets. I f  there is a 
strong export market then everything that I have sald in the 
other diagram is irrelevant. I think partirular!g, during the 
colonial era in Africa, 8 lot of the research by small teams on 
export commodities shows that agricultural research can pay if 
there is a strong export market even under condftlons of land 
abundance. 
Now there is a silver lining in all this. With population 
growth in the semi-arid tropics which is projected to increase at 
3.21 in sub-Sahelian Africa, the conditions For yield increasiny, 
biological and chemical changes are better now than they had been 
in the past. T h a t  is, for the most part this c l r c I e  is 
gradually expanding. We are much better placed with our main 
area mandate environment of the SAT than is either IITA of the 
humid tropics or subtropics or ICARDA in the arid regions of the 
sorld. Thls environment can be regarded as an opportunity, 
In the process of agricultural intensification, is there any 
congruence between areas where the population growth is rising, 
and areas of good production potential? What we mainly find from 
:frican studies is that this varies from country to country. 
There seems to be reasonabiy eood congruence in Kenya and Halawl, 
:.cry poor congruence :n Burkina Faso and perhaps Senegal an(; 
Nigeria. We also know that we cannot rely on migration to good 
production environments to solve this problem because most 
colonization programs anywhere in the world have 3 very poor 
track record. They almost always never worked. Because of a lack 
of congruence and because migration, at !east the immediate to 
short-term or future is not going to solve the problem, w e  need 
t o  stay in the areas o f  hlgher population g r o w t h  even in 
relatively poor production potential environments and that 
increases the demand for land conserving technology. 
Let's go to specifics now, with regard to West Africa. This 
is also taken from Peter Hatlon's paper which divided the region 
up into four zones: the Sahel with less than 300 mm rainfall, the 
Sahelian-Sudanian zone with 350-600 mm rainfall, the Sudanian 
:.one with 600-800 mrn  e-tc., and if you look at the population 
density (persons per kmd), these levels o f  population density 
are what one finds now in western and central Rafasthan. That's 
the levels w e  are talking about in order to place them in some 
perspective. We can aiso see here that in general there is not 
u u c h  c o n g r u e n c e  b e t w e e n  w h e r e  population is g r o w i n g  and 
relatively dense and production potential, for example ir. 
Sudanian-Guinean's z o n e  w h i c h  h a s  p e r h a p s  t h e  highest 
production potential in terms of rainfall and soils, it is still 
relatively uninhabited compared to the Sahelian-Sudanian and the 
Sudanian zones. There seems to be a lack of congruence there. 
We have four different types of technologies. We have high-input 
yield increasing, stress avoiding or stress tolerant, labor 
stving and land conserving. I have marked with checks here, 
where I think there is a demand into the future to the year 2000 
for these different technologies. Irrigation under conditions of 
land abundance does not work and w e  know that not only from 
Africa but also from Asia that is why until the closing of the 
frontier in Thailand there has been relatively little demand for 
irrigation. If w e  have areas (intramarginal areas) of land 
scarcity, w e  should see some minor irrigation coming in. The 
problem with that is as Hatlon says is in those places where 
there is a little bit of small-scale, minor irrigation the areas 
will be reserved for vegetables and for higher value cash crops, 
which art not ICRISATts mandate crops. The question, I guess 
is; is it vary likely that these crops will find a home in those 
areas. T o  some extent, they t4ave partially done so in India. 
Fertilizer availability should increase as subsidy policies 
decline; that should free up foreign exchange to buy more 
fertilizers but for all practical purposes given the experience 
i r  India, the fertllizer if it is scarce, is going to go to the 
zone that has the highest profitability to apply fertilizer 
which in this case will be the zone with the longest growing 
s e a s o n  w h e r e  most w a t e r  is a v a i l a b l e  for the ferti2izer 
interaction which should be in Sudanian-Guinean zone. Input 
responsive cu!tivars h:tve pretty much the same story. Here in 
the good production potential environment ue need input resp!:,nses 
to be able to compete with maize a n d  other crops. If u e  don't 
have it, w e  are not going to be able to cor,pete. Tied ridges is 
given by Peter Hatlon a s  an example of yield increasing labor 
intensive cultural practice and a s  w e  know tied r i d ~ e s  do not 
technically work in the Sahelian because it is too dry. In the 
Sudanian-Guinean zone it is too wet. We have t w o  cases: ( i )  
areas where there already is a high population pressure, so there 
should be some demand for tied ridging and w e  have already seen 
some field experience of tied ridging in those areas. That will 
be mainly on small plots and again would perhaps be on water 
responsive crops such as maize; (ii) in more sparsely populated 
areas, there is a demand for animal drawn equipment to make tieds 
and there is a large demand there. Particularly in areas o f  
higher p o p u l a t i o n  density l o w  and w h e r e  land i s  rapidly 
degrading, there should be a large demand for technology such as 
tied ridging, and in situ moisture conservation. 
What  we a r e  t a l k i n g  a b o u t  h e r e  a r e  n i c k e l s  a n d  d l m e s  t h a t  
p r o b a b l y  a r e  n o t  g o i n g  t o  s h o w  u p  i n  p r o d u c t i o n  s t a t i s t i c s  b u t  
t h e y  a r e  g o l n g  t o  be a d o p t e d  by f a r m e r s .  The f a c t  t h a t  t h e y  a r e  
a d o p t e d  by f a r m e r s  eg.  s t r e s s  t o l e r a n c e  v a r i e t i e s ,  means t h a t  t h e  
a g r i c u l t u r a :  r e s e a r c h  e s t a b l i s h m e n t  h a s  done  a  good job.  I n  t h e  
S a h e l  we know n a t u r e  i s  n i g g a r d l y  a n d  we h a v e  t o  t a k e  w h a t  n a t u r e  
g i v e s .  T h e r e  a r e  a  n u m b e r  o f  c a s e s  o f  d i f f u s i o n  o f  s t r e s s  
a v o i d i n g  c u l t i v a r s  i n  t h e  M a t l o n  p a p e r ,  a n d  we s e e  f a r m e r s  
c h a n g i n g  t h e i r  own c u l t i v a r s  i n  t h e s e  d i f f e r e n t  a r e a s .  S t r e s s  
a v o i d i n g  o r  s t r e s s  t o l e r a n t  t e c h n o l o g i e s  a r e  n o t  g o l n g  t o  h e  
r e l e v a n t  t o  t h e  S u d a n o - G u i n e a n  z o n e ,  I  t h i n k  b e c a u s e  o f  
p r o d u c t i o n  p o t e n t i a l .  T h e r e  you r e a l l y  need t h e  y i e l d  p o t e n t i a l  
a n d  i f  you t a k e  a n y  d e c r e a s e  i n  y i e l d  p o t e n t i a l  t o  i n c o r p o r a t e  
t h e  s t r e s s  o r  t h e  t o l e r a n c e ,  f r o m  o u r  e x p e r i e n c e  h e r e ,  f r o m  
CiMPYT's e x p e r i e n c e  i n  P a k i s t a n ,  f a r m e r s  s i m p l y  a r e  n o t  g o i n g  t o  
be I n t e r e s t e d .  They want  t h a t  h i g h  y i e l d  p o t e n t i a l .  
Even t h o u g h  t h e r e  i s  t r e m e n d o u s  amount  o f  l a b o r  s p e n t  on w e e d i n g ,  
w i t h  t h e  c l o s i n g  o f  l a n d  f r o n t i e r  o v e r  t i m e  w i t h  p o p u l a t i o n  
d e n s i t y  a n d  w i t h  t h e  r a p i d  i n c r e a s e  l n  t h e  r u r a l  work  f o r c e  
h e r b i c i d e  t s  n o t  g o i n g  t o  p a y .  The  w o r k  f o r c e  i s  p r o j e c t e d  t o  
increase a t  a  r a t e  s o r r p w h e r e  a r o u n d  r.5 t o  i p e r  c e n t .  I n  o r d e r  
t o  k e e p  t h e  work  f o r c e  c o n s t a n t  i n  agriculture, a  r a t e  o f  o u t -  
migration t o  t o w n s  a n d  c i t l e s  o f  6 t o  7 %  w o u l d  be  r e q u i r e d .  
H i s t o r ! c a ! ; y ,  A f r i c a  h a s  a  h i g h  r a t e  o f  o u t - m i g r a t i o n  b u t  we 
t h l n k  t h a t  t h e  p r l c e  o f  l a b o r  r e l a t i v e  t o  l a n d  i s  e o i n g  t o  s t a y  
r e l a t ~ v e : )  ~ O U  i n t o  t v e  : n d e T l n l t e  f u t u r e .  
Animal  t r a c t l o n  I S  a g a i n  f e a s i b l e  i n  a - e a s  of '  g r a s s  f a l l o w  wherr 
d e s t u r n p ; n g  h a s  a l r e a d y  o c c u r r e d ,  t h a t  m e a n s  a r e a s  ; r n b a b l y  o! 
h l g h e r  population d e r s l t y  anC w h e r ~  you h a v e  a  l o n g e r  g r o w i n c  
s e a s o n  s o  t h a t  y o u  c a n  g e t  g r e a t e r  utilization o u t  o f  t h e  
a n i m a l s .  A g a i n ,  anlrr,a! t r a c t i o n  w o u l d  s e e m  t o  h a v e  d e m a n d s  
s t r o n g e s t  i n  t h e  S u d a n i a n  a n d  t h e  S u d a n i a n - G u i n e a n  l o n e .  Land 
c o n s e r v i n g  t e c h n o l o g y  ( e g .  rock  b u n d i n g ,  e a r t h e n  b u n d l n g )  seem t o  
b e  m o s t  a p p l i c a b l e  i n  t h e  S a h e l i a n - S u d a n i a n  a n d  S ~ d b n i a n  z o n e s  
w h e r e  t h e  l a n d  i s  f a s t  d e g r a d i n g  a n d  w h e r e  t h e r e  i s  a  n e e d  t o  
i n v e s t  l a b o r  t o  i m p r o v e  t h a t  r e s o u r c e  b a s e .  T h e  a d v a n t a g e  o f  
t h e s e  t e c h n o l o g i e s  i s  t h a t  you c a n  i n v e s t  t h e  l a b o r  i n  t h e  o f f -  
s e a s o n .  H o s t  o f  t h e s e  w o r k s  a s  H a t l o n  s a y s  h a v e  b e e n  d o n e  b y  
N C O s .  To my k n o w l e d g e ,  t h e r e  h a s  n o t  b e e n  a  g r e a t  d e a l  o f  
r e s e a r c h  on t h e s e  t e c h n o l o g i e s  y e t .  T h i s  i s  o n e  a r e a  w h e r e  t h e r e  
s h o u l d  be demand f o r  t e c h n o l o g i e s  i n  c o n s e r v i n g  l a n d .  
L e t ' s  g o  t o  I n d i a  a n d  I j u s t  w a n t  t o  make  o n e  p o i n t  w i t h  
r e g a r d  t o  I n d i a .  The r e a l l y  c r i t i c a l  q u e s t i o n  is ,  g i v e n  t h e  f a c t  
t h a t  i n  mos t  r e p r e s e n t a t i v e  r a i n f e d  a g r i c u l t u r a l  r e g i o n s ,  we h a v e  
some i r r i g a t i o n  p o t e n t i a l ,  w h i c h  i n  t h i s  c a s e  w i l l  be  1 C  t o  2 0 %  
o f  g r o s s  c r o p p e d  a r e a s ,  how w e l l  d o e s  t h i s  r a i n f e d  a g r ! c u ; t u r e  
c o m p e t e  w i t h  i r r i g a t i o n ?  I n  some c a s e s ,  s u c h  a s  Hahbubnagar  whic! 
h a s  s h a l l o w  s o i l s  w i t h  a  v e r y  p o o r l y  d i s t r i b u t e d  low r a i n f a l l ,  o r  
S h o l a p u r  w i t h  p o o r l y  d i s t r i b u t e d  r a i n f a l l ,  o r  i n  S a t a r k a n t e  
v t i e r e  we h a v e  good  r a i n f a l l ,  a b o u t  8 0 0  m m  b u t  s o t r e t i m e s  v e - y  
p o o r l y  d i s t r i b u t e d  on  s a n d y  s o i l s ,  r a l n f e d  a g r i c u l t ~ r e  s i m p l y  
d o e s  n o t  c o m p e t e  w l t h  i r r i g a t e d  a g r i c u l t u r e  and i s  n o t  going t o  
c o m p e t e  w i t h  i r r i g a t e d  a g r i c u l t u r e  i n t o  t h e  f u t u r e .  As I n d i a  
b e c o m e s  m o r e  s p e c i a l i z e d  o v e r  t i m e  i n  a r e a s  o f  c c f r p a r a t ~ v e  
a d v a n t a g e ,  we a r e  g o i n g  t o  s e e  s o m e  a r e a s  s u c h  a s  t h e  A k o l a  
e g i o n  w i t h  h o m o g e n e o u s ,  u n i f o r m ,  good  s o i l s  w h e r e  r a i n f e d  
agriculture c a n  h o l d  o n  i t s  own a g a l n a t  i r r i g a t e d  a e r i c u l t u r e .  
N O W  we c a n  s e e  t h i s  by l o o k i n g  a t  t h e s e  r a t i o s .  Some o f  
t h i s  i s  l o c a t i o n - s p e c i f i c ,  f o r  e x a m p l e ,  i n  Hahbubnagar  on t h e s e  
i r r i g a t e d  p l o t s  p e r  u n i t  o f  l a n d ,  t h e y  employ 1 3  t i m e s  more h i r e d  
l a b o r  t h a n  t h e y  g e n e r a l l y  d o  o n  t h e  r a i n f e d  p l o t s .  T h a t  i s  a n  
i n d i c a t i o n  t h a t  i t  i s  n o t  g o i n g  t o  c o m p e t e .  I n  t h e s e  o t h e r  
r e g i o n s  we a r e  t a l k i n g  a b o u t  s p e n d i n g  i n  t e r m s  o f  t o t a l  r e s o u r c e s  
4 t o  7 t i m e s  a s  much on t h e  i r r i g a t e d  p l o t s  a s  on t h e  r a i n f e d  
p l o t s .  In  c o n t r a s t ,  i n  t h i s  r e g i o n  ( A k o l a )  which h a s  had a  l o t  o f  
g r o w t h  i n  p r o d u c t i o n  s i n c e  t h e  e a r l y  6 0 s  and t e c h n i c a l  c h a n e e  i n  
r a i n f e d  a g r i c u l t u r e  e q u i v a l e n t  t o  a  5% g r o w t h  r a t e ,  i t  i s  s t i l l  a 
v e r y  p o o r  r e g i o n .  I t  w o u l d  s t i l l  be v e r y  d e s i r a b l e  t o  h a v e  
o r o d u c t i v i t y  c h a n g e  t h e r e  b e c a u s e  i t  i s  n o t  a t  a l l  ~ r r i g a t e d .  
; h i s  r a t i o  f a l l s  t o  somewhere be tween  2 and 3. The o t h e r  way t o  
l o o k  a t  t h a t  w o u l d  b e  t o  s e e  w h a t  i s  t h e  r e t u r n s  o f  r u p e e 8  p e r  ha 
, y  r e g i o n .  What we s e e  i n  t h a t  good  r e g i o n  o f  p r o d u c t i o n  
p o t e n t l a l ,  i s  t h a t  t h e  r e t u r n s  p e r  h e c t a r e  o f  d r y l a n d  c r o p p i n g  
a r e  a b o u t  d o u b l e  w h a t  t h e y  a r e  i n  t h e  o t h e r  r e g i o n s ,  a n d  t h a t  
r e a l l y  1s w h a t  d r i v e s  t h e  t e c h n i c a l  c h a n ~ e  i n  this r e g i n r  
s e c a u s e  we have  c o m p e t i t i v e  d ry ;and  c r c p  production. Another  way 
L O  l o o k  a t  t h i s  i s s u e  w o u l d  b e :  how much l a b o r  d o e s  i r r i g a t i o : .  
a b s o r b  w i t h  an i n c r e a s e  i n  i r r i g a t i o n ?  Tt,:s i s  a n o t h e :  i n d i c a t i o n  
o f  t h e s e  r e g i o n a l  d i f f e r e n c e s .  Here we have  an e l a s t i c i t y ,  whic: 
I am s u r e  a l l  o f  you a r e  f a m i l i a r  w i t h  now, a n d  t h ~ s  m e a n s  t h a t  
i f  we g e t  a 1 0 1  c h a n c e  i n  i r r i g a t i o n  w e  a r e  g o i n g  t o  u s e  4 . 8 %  
m o r e  l a b o r  i n  t t b i s  r e g i o n .  Why i s  t h a t ?  T h a t ' s  b e c a u s e  o u r  
r a i n f e d  a g r i c u l t u r e  i s  s o  l a b o r  e x t e n s i v e .  I n  A k o l a  a n d  o t h e r  
r e g i o n s ,  r a i n f e d  a g r i c u l t u r e  c o m p e t e s  w i t h  t h e  i r r i g a t e d  
a g r i c u l t u r e ,  h a s  a  l o n g e r  g r o w i n g  s e a s o n ,  b e t t e r  s o i l s  a n d  
i r r i g a t i o n  d o e s  n o t  a b s o r b  much l a b o r .  S o ,  t h i s  i s  t h e  r e g i o n  
where  t h e  demand f o r  l a b o r  h a s  a c t u a l l y  i n c r e a s e d ;  and t h e r e  a r e  
s e v e r a l  r e g i o n s  l i k e  t h i s  i n  p e n i n s u l a r  I n d i a  w h e r e  t h e  demand 
f o r  l a b o r  h a s  a c t u a l l y  i n c r e a s e d  o v e r  t i m e  i n  r a i n f e d  
a g r i c u l t u r e .  
I f  you look  o v e r  t i m e  i n  t h e s e  v i l l a g e s  w i t h  f a i r l y  a c t i v e  
t e n a n c y  m a r k e t s ,  t h e r e  a r e  t h r e e  s e t s  o f  f a r m e r s .  T h e r e  a r e  
f a r m e r s  t h a t  on a v e r a g e  l e a s e d - o u t  some o f  t h e i r  l a n d  o r  s h a r e -  
c r o p  o u t  some o f  t h e i r  l a n d ,  t h e r e  a r e  f a r m e r s  who do n o t  l e a s e -  
i n  o r  d o  n o t  s h a r e - c r o p  o u t  s o m e  o f  t h e i r  l a n d ,  a n d  t h e r e  a r e  
o t h e r  f a r m e r s  who l e a s e - i n  l a n d .  We c a n  s e e  t h e  s t r a t e g i e s  t h a t  
f a r m e r s  employ by e x a m i n i n g  l a n d  p r o d u c t i v i t y  o f  t h o s e  who l e a s e -  
o u t .  I n  g e n e r a l ,  a t  l e a s t  i n  2 o f  t h e  3 r e g l o n s ,  t b ~  l a n d  
p r o d u c t i v i t y  o f  t b e  p e o p l e  who l e a s e - o u t  t h e i r  l a n d  i s  p r c a t  r .  
t h a n  t h e  o t h e r  t w o  g r o u p s .  They  f o c u s  a l l  t h e i r  r e s c L v c r s  o r  
i r r i g a t i o n  a n d  l e t  t h e  d r y l a n d  go.  The  d r y l a n d  i n  t t e s *  r e g i o n s  
I s  g o l n g  t o  d e g r a d e  and t h e r e  i s  n o t h i n g  t h a t  we c a n  do  a b o u t  ~ t .  
i n  A k o l a ,  t h o s e  who l e a s e - i n  t h e  l a n d  a r e  a c t u ~ l l y  t h e  h e t t r r  
f a r n  m a r a g e r s  a n d  t b e  o n e s  t h a t  l e a s e - o u t  l a n d  t ieve l o w e r  
p r o d u c t i v i t y ,  m a i n l y  b e c a u s e  t h e y  e r e  n o t  committed t o  f a r m i n p ,  
a n d  b e c a u s e  o f  p e r s o n a i  v i c e  s u c h  a s  a l c o h o l ,  g a n j a  t r r c ~ b  :ng  o r  
w h a t e v e r  i t  may be .  Rut  t h i s  I n d i c a t e s  d i f f e r e n c e s  :n  f a r m e r s 1  
d t r a t e g y ;  what  t h e  f a r m e r s  a r e  t h i n k i n g  a b o u t  i n  these  d i f f e r e n t  
r e g i c n s .  H e r e  t h e  m o r e  p r o d u c t i v e  f a r m e r s ,  t h e  o n e 3  t h a t  a r e  
l e a s i n g - i n  l a n d ,  t h e y  a r e  l e a s i n g  t h e i r  r a l n f e d  l a n d  and t h e y  a r t  
h a v i n g  h ; g h e r  c r o p  p r o d u c t i v i t y  t h a n  o t h e r s .  In  o t h e r  words ,  t h e  
l e a s i n g  b e h a v i o r  i s  a  r a r k e r  o f  f a r m  management  s k i l i ,  w h i c h ,  i n  
t u r n ,  i s  a n  i n d i c a t i o n  o r  r e f l e c t i o n  o f  p o t e n t i a l  f o r  a d o p t i o n  
b e t w e e n  : r r i g a t e d  and r a i n f e d  a g r i c u i t u r e .  
Now l e t  us h a v e  a  s i m l l a r  m a p i n g  o f  w h a t  we had  i n  Wes t  
A f r i c a .  F i r s t  i n  t h e s e  r e g i o n s  l i k e  Akola ,  t h e  sky  i s  t h e  l i m i t .  
We h a v e  h l g h  y i e i d l n g ,  l n p u t  intensive a g r i c u l  t u r e  a n ?  
e v e r y t h i n g  i s  n o r m a l  In  t e r ~ s  o f  a g r i c u l t u r a l  r e s e a r c h .  The  
s t r e s s  a v o i d l n g  t e c h n o l o g i e s  a r e  n o t  g o i n g  t o  work  i n  t h a t  a r e a  
b e c a u s e  we n e e d  t o  k e e p  h i g h  i i e l d  p o t e n t i a l .  T h e r e  a r e  o n l y  a  
f e w  p o l n t s  t t a t  ! c a n t  t o  v a k e  i n  t h i s  t a t ~ l e .  One i s  l a n d  
conserving t e c h n o j o g i e s  a r e  n o t  e o i n g  t o  work and t h e r e  l a  g o i n g  
t o  be l i m i t e d  demand Tor t t e m  i n  a r e a s  w h i c h  have  ample  s c o p e  f o r  
. r r i g a t : o n  t b r o u e P  i n t e n s f f ~ c a t ~ o n .  T h e  l a b o r  s a v i n g  
' e c h n o l o g l e s  a r e  c o n t l n p e n t  upon t h e  lengt ,h  of  t h e  g r o w i n g  s e a s o n  
tnd  on t h e  a v o u n t  o f  I ? r ~ g a t ! o n .  So you g e t  a  s p ~ l ; c ~ v e r  e f f e c t  
o f  t r a c t c r i z a t : i  n f r n r  ~ r p ! ? a t : o r ~  o n t o  d r y i a n d  a g r i c u l  t u r c .  
T h e s e  a r e  t e c h n i q u e s  t t , a t  g e n e r a l l y  w i l l  r e c e i v e  low m a r k e  on 
a d o p t i b i i i t y .  T h e s e  a r e  t h e  a r e a s  o f  c r e a t i v e  t e n s i o n .  G r e e n  
manur:ng g e n e r a l l y  looms l a r q e r  i n  t h e  a g r o n c m i s t ' s  m!nd t h a n  t h c  
f a r m e r ' s .  W i t h  i n c r e a s i n g  l a n d  s c a r c i t y ,  i t  1s h a r d  t o  s e e  how 
t h e r e  i s  g o l n g  t o . b e  much demand f o r  e r e e n  manur ing .  I t  d e p e n d s  
a l s o  upon f e r t i l i z e r  a v a i l a b i l i t y .  I f  f e r t i l i z e r  a v a i l a b i l i t y  i s  
good o b v i o u s l y  t h e  demand f o r  g r e e n  manur ing  i s  g o l n g  t o  d e c r e a s e  
and i t  d e p e n d s  on t h e  Length  o f  t h e  g r o w i n g  s e a s o n .  An I R R I  t e a m  
h a s  l o o k e d  a t  g r e e n  manur ing  i n  t h e  r i c e  b a s e d  c r o p p i n g  s y s t e m s  
a n d  c o m e  t o  t h e  c o n c l u s i o n  t h a t  t h e  s c o p e  i s  b e s t  i n  l o w l a n d  
r a i n f e d  r i c e  w h e r e  t k e  l e n g t h  o f  t h e  g r o w i n g  s e a s o n  i s  a b o u t  9 
m o n t h s ,  where  you a r e  c o n s t r a f n e d  t o  g e t  e i t h e r  one o r  t w o  c r o p s  
a n d  you c a n n o t  g e t  t h e  s e c o n d  o r  t h e  t h i r d  c r o p ,  t h e n  you p u t  i n  
a g r e e n  m a n u r e  c r o p .  B u t  t h e  l e n g t h  o f  t h e  c r o p  g r o w i n g  i s  s u c h  
i n  o u r  e n v i r o n m e n t s  t h a t ,  I t h i n k  f o r  a l l  p r a c t i c a b l e  p u r p o s e s ,  
g r e e n  m a n u r i n g  i s  o u t .  
T h i s  i s  t h e  a r e a  w h e r e  we r e a l l y  p a r t  c o m p a n y ;  c r o p  r e s i d ~ e  
m a n a g e m e n t .  : g u e s s  i t  r e l a t e s  b a c k  t o  t h e  f a c t  t h a t  i n  r a i n f c d  
a g r i c u l t u r e  I know no c a s e s  where  f a r m e r s  have  e v e r  rand t h i s  1s 
a  v e r y  c a t e e o r i c a l  s t a t e m e n t  a n d  I am s u r e  i t  w i l l  be c o r r e c t e d  
i n  t h e  d i s c u s s i o n )  i n c o r p o r a t e d  r e s i d u e s  t o  i n c r e a s e  t h e i r  
p r o d u c t i o n ,  p a r t i c u l a r l y  i n  o u r  s e m i - a r i d  a r e a s .  You c a n  f i n d  
s o m e  o f  i t  g o i n g  on  p e r h a p s  i n  s o m e  h i g h l a n d  a r e a s  b u t  n o t  I n  t h e  
i o w l a n d  s e m i - a r i d  t r o p i c s .  The main p r o b l e m s  a r e  ( 1 ,  a i t e r n a t i v e  
~ s e s ,  a n d  ( 1 1 )  g r a z i n g  r i g h t s .  You t h i n k  t h e  s t u f f  1 s  f r e e  h u t  
. . c t u a l l y  t h e r e  a r e  r i g h t s  t o  h e r d e r s .  
Now i f  we o r e  n o t  t a l k l n g  a b o u t  t h e  i n c o r p o r a t i o n ,  t h e n  t h e  
l a b o r  c o s t s  g o e s  o u t .  I t h i n k  i t  behooves  u s  t o  f i g u r e  o u t  i f  we 
d o  g e t  a  g o o d  t e c h n i c a l  r e s p o n s e  t o  c r o p  r e s i d u e s  t o  f i n d  o u t  
w h a t  i s  c a u s l n g  t h a t  r e s p o n s e  b e c a u s e  t h a t  may g i v e  u s  c l u e s  t o  
o t h e r  t h i n g s .  I t h i n k  i t  i s  a l s o  i n t e r e s t i n g  t o  s e e  how c r o p  
r e s i d u e s  a r e  used  b e c a u s e  a s  you go t h r o u g h  t h a t  t r a n s i t i o n ,  you 
go t o  a s t a t e  o f  c r o p - l i v e s t o c k  i n  p a s t o r a l i s m ,  t h e n  t r a n s h u m a n c e  
and t h e n  i n t o  a n i m a l  d r a f t  i n  mixed f a r m i n g  where  c r o p  r e s i d u e s  
a r e  i n t e n s i v e l y  u s e d  a n d  t h e n  y o u  g o  b a c k  t o  a  s t a t e  c: 
s p e c i a l i z a t i o n  a g a i n  where  n a t u r a l  p a s t u r e  and improved p a s t u r e  
and e v e n  f o r a g e s  come i n .  I t  seems  a s  though  c r o p  r e s i d u e s  t e i n e  
u s e d  t o  d i r e c t l y  i n c r e a s e  c r o p  p r o d u c t i o n  n e v e r  f i n d  t h e i r  wa)  
i n t o  a n y  o f  t h o s e  s t a g e s .  They  a r e  a l w a y s  d o m i n a t e d  by s o m e  
o t h e r  a c t i v i t y .  
H e r b i c i d e s  d e p e n d  on t h e  a m o u n t  o f  l a b o r  s a v e d  a n d  we f o r e c a s t  
t.btat wage  r a t e  t r e n d s  ( a l t h o u g h  r e a l  w a g e s  a r e  i n c r e a s i n g  
,ornewbat) a r e  s t i l l  g o i n g  t o  be q u i t e  low.  The l a b o r  s a v i n g  you 
p , e t  i n  r a i n f e d  a g r i c u l t u r e  i n  I n d i a  i s  n o t  t h a t  g r e a t  a n d  we 
w o u l d  e x p e c t  t h a t  you w i l l  s e e  t h e  u s e  o f  h e r b i c i d e s  b e c o m i n p ,  
m o r e  a t t r a c t i v e  i n  i r r i g a t e d  a g r i c u l t u r e ,  p a r t i c u l a r l y  i n  t h e  
Pundab. T h e r e  s h o u l d  be  some s p i l l o v e r  b u t  I d o n ' t  t h i n k  by t h e  
y e a r  2000, we a r e  g o i n g  t o  f i n d  t h a t  t h e r e  i s  s t i l l  l a r g e  demand 
f o r  h e r b i c i d e s  i n  d r y l a n d  a g r i c u l t u r e .  You may be a b l e  t o  s e e  i n  
a r e a s  where  h e r b i c i d e s  a r e  used  c r o p s  s u c h  a s  c h i l l i e s  w h i c h  a r e  
p l a n t e d  i n  t h e  m i d d l e  o f  t h e  r a i n y  s e a s o n .  O r ,  u e  c o u l d  s a v e  on  
t h e  t r a n s p l a n t i n g  and go t o  d i r e c t  s e e d i n g ,  s o m e t h i n g  l i k e  t h a t  
w i t h  h e r b i c i d e s  i s  s i m i l a r  t o  w h a t  you s e e  i n  p a d d y  w h e r e  you 
c a n  s a v e  a  t r e m e n d o u s  a m o u n t  o f  l a b o r  t h r o u g h  t h e  u s e  o f  t h e  
h e r b i c i d e s  b e c a u s e  you c a n  go t o  d i r e c t  s e e d i n g .  
A n o t h e r  s e t  o f  t e c h n i q u e s  p o i n t  u s  i n t o  a r e a s  a n d  r e g i o n s  
w h e r e  t h e  g r o w i n g  s e a s o n s  i s  l o n g e r ,  a n d  I d o  n o t  t h i n k  s o m e  o f  
t . h i s  h a s  b e e n  a p p r e c i a t e d  a s  much a s  i t  c o u l d  b e .  F o r  e x a m p l e  
l o t a t i o n s ,  t h e  p r o b l e m  w i t h  r o t a t i o n s  when we l o o k  a t  o u r  
v i l l a g e  l e v e l  s t u d i e s  d a t a ,  i s  m o s t  f a r m e r s  s e e  t h e  n e e d  f o r  
t o t a t i o n  and t h e y  have  a n  i d e a l i z e d  r o t a t i o n  i n  t h e i r  minds  b u t  
b e c a u s e  o f  a r e a  v a r i a b i l i t y ,  t h a t  i s ,  i n f o r m a t i o n  on r a i n f a l l  a t  
t h e  s t a r t  o f  t h e  r a i n y  s e a s o n ,  t h e n  when you i n c o r p o r a t e  t h a t  
i n f o r n a t i o n  i n t o  d e c i s i o n ,  t h e y  c h a n g e  c r o p s  a n d  s c  i t  i s  v e r j  
d l f f i c u l t  f o r  them i n  t h e  e r e r s  where  t h e r e  i s  a l o t  of r a l n f a l :  
u n c e r t a i n t y  a t  p l a n t i n e  t o  f o l l o w  a  r o t a t i o n .  You n e e d  a r e a $  
w h i c t ,  h a v e  a  i o n g e r  g r o w i n g  s e a s o n  a n d  w h i c h  h a b e  r a i n f a l l  
c e r t a i n t y  a t  p!ant ing and t t o s e  two a r e a s  may be c o r r e l a t e d  and 
i n  t h o s e  a r e a s  you a r e  a l s o  g o i n g  t o  have  more c r o p  d i v e r s i t ) .  
d e  h a v e  d o n e  s t u d i e s  w h i c h  h a v e  s h o w n  t h a t  i n  t h e  p r o d u c t i o n  
l r o c e s s  i n  t e r m s  o f  s e q u e n t i a l  d e c i s i o n  m a k i n g ,  t h e  v a l u e  o f  
i n f o r m a t i o n  and what  happens  d u r i n g  t h e  g r o w i n g  s e a s o n  i s  c l o s e l )  
c o r r e l a t e d  o r  s t r o n g l y  l i n k e d  t o  t h e  l e n g t h  o f  t h e  g r o w i n f ,  
s e a s o n .  T h a t  I S ,  i f  your  g r o w i n g  s e a s o n  i s  e x t r e m e l y  s h o r t  t h e r e  
is  g o i n g  t o  be r e l a t i v e l y  l i t t l e  s c o p e  f o r  c o n t i n g e n c y  c r o p p i n g  
a n d  i f  i t  i s  i o n g e r  t h e n  we h a v e  much more  s c o p e  a n d  1 t  b e c o m e s  
much more v a l u a b l e .  T d e a l l y ,  what you would want f o r  c o n t i n g e n c y  
c r o p p i n g  w o u l d  be a n  a v e r a g e  o f  a  l o n g  g r o w i n g  s e a s o n  a n d  a l o t  
o f  r a l n f a i l  u n c e r t a i n t y  a t  p l a n t i n g ;  t h a t ' s  w h e r e  t h e  v a l u e  o f  
c o n t i n g e n c y  c r o p p i n g  wculd be g r e a t e r .  
I f  you look  a t  t h e  I n d i a n  d a t a ,  we s e e  t h e  f a s t e s t  g r o w t t ~  i n  t h e  
r e g i o n s  o f  t h e  i n l t i a l  a d o p t i o n ,  i . e .  o v e r  t h e  l a s t  1 0  t o  1 5  
j e a r s  i n i t i a l  t r a c t o r  s t o c k s  a t  t h e  p o i n t  o f  i n i t i a l  a d o p t i o n  
d e t e r m i n e  t h e  demand f o r  t r a c t o r s .  We d o n ' t  s e e  much s y i l l o v e r  
n  t r a c t o r s  i n t o  r e g i o n s  which a r e  e m i n e n t l y  r a l n f e d  and t h a t ' s  
b e c a u s e  i t  i s  v e r y  hard  t o  g e t  a  r e n t a l  m a r k e t  d e v e l o p e d  w i t h o u t  
a c c e s s  t o  i r r i g a t i o n  , d h l c h  t e n d s  t o  l i n k  t h e m  t o  t h e  l e n g t h  of' 
t h e  & r o w : n g  " e a s o n .  Lie a l s o  s e e  o v e r  t i m e  t h r o u g h o u t  I n d i a  
> a r t l c u i a r l p  :n t h e  s c r r i - a r i d  t r o p i c s  r o r  r s l n f e d  agriculture; 
, h a t  e v e r y  day t h e r e  a r e  f e w e r  and f e w e r  l a r g e  f a r m s  a v a i l a b l e  
a n d  we h a v e  t o  pay l a r g e  amount, i n  o r d e r  t c  buy a  t r a c t o r  a n c  
t h e n  u s e  i t  f o r  h i r e  o r  r e n t  ; t  f o r  t r a n s p o r t  a n d  s o  on.  You 
s e e  a  f e w  t r a c t o r s  i r ;  e a c t ,  o f  t h e s e  v i i i a g e s  b u t  i n  f u t u r e  I d o  
n o t  t h i n k  i t  w i l l  be a l l  t h a t  s u s t a i n a b l e .  We h a v e  t o  s t a y  f o r  
s o m e t i m e  w i t h  anima: t r a c t l o p  t o  t h e  y e a r  3000 .  
Summing up,  r e g i o n a l  demand i n  West A f r i c a  i s  s t i l l  g o i n g  t o  
b e  r e l a t e d  t o  s t r e s s  a v o i d i n g ,  s t r e s s  t o l e r a n t  c u l t i v a r s  w i t h  
a c c e p t a b l e  p o s t h a r v e s t  and  c o n s u m e r  c h a r a c t e r i s t i c s .  I f  we c a n  
m a r r y  t h e  t o l e r a n c e  t o  good consumer  c h a r a c t e r i s t i c s  t h e n  I t h i n k  
we h a v e  g o t  a  w i n n e r .  As I s a l d  b e f o r e ,  we a r e  t a l k i n g  a b o u t  
n i c k e l s  and d i m e s ,  t h a t  i s  what  t h e  e n v l r o n m e n t  a l l o w s  u s  t o  r e a p  
f r o m  i t  a t  t h i s  p o i n t  i n  t i m e .  We h a v e  u n d e r - i n v e s t e d  p e r h a p s  
!n l a n d  c o n s e r v i n g  t e c h n o l o g i e s  i n  t h e  a r e a s  o f  h i g h  p o p u l a t i o n  
p r e s s u r e  and I t h i n k  t h a t  c o u l d  be a n  a r e a  f o r  f u t u r e  i n v e s t m e n t .  
T h e r e  i s  s c o p e  f o r  i n t r o d u c t i o n  o f  new c r o p s  a n d  new s p e c i e 8  i n  
,he  S a h e l i a n  zone ,  p a r t i c u l a r l y  ~ f  i t  c a n  r e d u c e  t h e  u n i t  c o s t  o f  
l a b o r .  
A g r i c u l t u r a l  i n t e n s i f i c a t i o n  a t  t h e  b o t t o m  o f  t h e  
t o p o s e q u e n c e  s h o u l d  a l s o  b e c o m e  m o r e  common. Initial:!, y c ~  
s t a r t  i n  t h e  u p p e r  mid s l o p e ,  t h e n  you f o c u s  on t h e  m i d - s l o p e  o r  
t h e  t o p  o f  t h e  t o p o s e q u e n c e  a n d  t h e n  you g o  down t h e  s l o p e  t o  t t . t  
h e a v i e r  s o i l s ,  w h e r e  t h e r e  is a  demand f o r  d r a i n a g e .  Hos t  o f  t h e  
a g r i c u l t u r a l  i n t e n s i f i c a t i o n  w i l l  t a k e  p l a c e  a t  t h e  bot'om of  t h e  
t o p o s e q u e n c e .  H i k e  A r n o l d ,  who w a s  a l s o  a  member  o f  t h e  f i r s t  
r e a c t o r  p a n e l  r a i s e d  t h e  q u e s t i o n :  Who i s  d o i n g  tP2e r e s e a r c h  and 
w h a t  i s  t h e  demand f o r  a g r i c u l t u r a l  i n f o r m a t i o n  t o  s p e e d  up t h a t  
p r o c e s s ?  Who i s  d o i n g  t h a t ?  I do n o t  know i f  anyone  i s .  I d o n ' t  
know i f  i t  i s  t o o  l o c a t i o n - s p e c i f i c  w o r k  i n  t h a t  a r e a .  I t h i n k  
h e  n e e d  t o  r e c o g n i z e  t h a t  t h i s  i s  w h e r e  a  l o t  o f  a g r i c u l t u r a l  
. n t e n s ! f i c a t i o n  i s  g o i n g  t o  t a k e  p l a c e  a n d  t h a t  i s  w h e r e  t h e r e  i s  
g o i n g  t o  be  a  demand f o r  t e c h n o l o g i c a l  change .  
I n  I n d i a ' s  s e m i - a r l d  t r o p i c s ,  we need t o  work on t h e  h i g h e r  
r a i n f e d  p r o d u c t i o n  p o t e n t i a l  e n v i r o n m e n t s ,  and t h a t  e s s e n t i a l l y  
means,  c e n t r a l  U a h a r a s h t r a  and c e n t r a l  Hadhya P r a d e s h ;  I t h i n k  i t  
means b l a c k  s o i l s  and i t  means h i g h e r  r a i n f a l l  e n v i r o n m e n t s .  I t  
a l s o  m e a n s  i n v e s t i n g  i n  d r a i n a g e  t e c h n o l o g i e s .  I n  t h o s e  a r e a s  
where  t h e  r a i n f e d  e n v i r o n m e n t  i s  n o t  t h a t  w e l l  endowed b u t  where  
t h e r e  i s  i r r i g a t i o n ,  I  t h i n k  we c o u l d  d o  s o m e  m o r e  w o r k - C r .  
H u e l l e r  f e e l s  s t r o n g l y  a b o u t  t h i s - o n  w a t e r  r e s p o n s e  b e c a u s e  
o c c a s i o n a l l y  o u r  c r o p s  a r e  g o i n g  t o  f i n d  a  h o m e  i n  t h o s e  
e n v i r o n m e n t s  a n d  t h e y  a r e  e o i n g  t o  y i e l d  r o r e  i n  t h o s e  
e n v i r o n m e n t s .  I  p e r s o n a l l y  f e e l  t h a t  t h a t  i s  t h e  e n v i r o n m e n t  
where  s h o r t  d u r a t i o n  p i g e o n p e a  a t  t h i s  p o i n t  i n  t i m e  F a s  t h e  b e s t  
c h a n c e  o f  f i n d i n g  a  home. I n  I n d i a ' s  SAT, i f  we work i n  t h e  poor  
~ , r o d u c t l o n  e n v i r o n m e n t s ,  I t h i n k  u e  n e e d  t o  m a r r y  t h o s e  
c n v i r o n r n e n t  t o  w e l l - d e f i n e d  c r o p p i n g  s y s t e m s  T o c ~ s .  I d o n ' t  
t h i n k  we c a n  j u s t  work on V e r t i c  s o i l s  o r  d r o u g h t y  s o i l s  o r  t h i s  
r n d  t h a t  t y p e  o f  s o i l .  We n e e d  t o  h a v e  a  w e l l  d e f : n e d  c r o p p i n t  
s y s t e m s  f o c u s  eg. e i t h e r  production u n d e r  r e c e d l n g  m o l s t u r e  w i t k  
p o s t r a i n y  s e a s o n  sorghum o r  c h i c k p e a  o r  p e r h a p s  p e a r l  m i l l e t  o r  
s a n d y  s o i : s  o f  R a j a s t h a n .  
I t h i n k  we n e e d  t o  r a t ~ o n a l i s e  o u r  m a i n  s t a t i o n  e x p e r l m e n t a ;  
r e s e a r c h ,  we d o  t o o  much o f  i t .  I r e c o g n i z e  t h e r e  a r e  some t y p e s  
o f  r e s e a r c h  t h a t  you c o u l d  o n l y  d o  h e r e ,  we h a v e  a  c o m p a r a t i v e  
a d v a n t a g e  i n  c e r t a i n  t y p e s ,  p a r t i c u l a r l y  v e r y  l a b o r  m e a s u r e m e n t  
i n t e n s i v e  r e s e a r c h  b u t  we need t o  d e c e n t r a l i s e  and i n v e s t  more i n  
t r a v e l .  When I t a l k  a b o u t  d e c e n t r a l i s e ,  I do n o t  mean we have  t o  
s p r e a d  a l l  o v e r  t h e  p l a c e .  We n e e d  t o  s t a y  t o g e t h e r .  But  we 
n e e d  t o  h a v e  m o r e  f l e x i b i l i t y  i n  t h e  t r a v e l  b u d g e t  s o  t h a t  we c a n  
f i n d  o u t  w h a t  i s  g o i n g  on I n  t h e  r e s t  o f  t h e  w o r l d .  I g u e s s  a t  
t h e  n e x t  y e a r ' s  Annual Day, i f  t h e  Management C o m m i t t e e  d e c i d e d  
t o  d o  a  s k i t  on P r i n c i p a l  S t a f f  a n d  I w a s  o n e  o f  t h e  c h a r a c t e r s ,  
r p e r s o n  w i l l  g e t  up  a n d  s a y  s y n t h e s i s  t h r e e  o r  f o u r  t i m e s ,  s o  
t h l s  i s  n o t  new. T h i s  i s  s o m e t h i n g  w h i c h  we s t i l l  d o  n o t  d o  w e l l  
a t  a l l .  S y n t h e s i z e  a n d  r e v i e w .  One a r e a  w h e r e  we c a n  d o  t h i s  
~ a r t i c u l a r l y  i s  t o  s y s t e m a t i c a l l y  t a k e  i n v e n t o r y  o f  t h e  
e x p e r i e n c e  o f  p r o j e c t  p r a c t i t i o n e r s .  W h a t  h a s  w o r k e d  i n  t h e  
f i e l d ?  What h a s  n o t  worked? Why h a s  i t  n o t  worked?  Why h a s  i t  
w o r k e d ?  1 don't t h i n k  w e  s h o u l d  t c  1 n v o : v e d  a t  R ! :  : r  
d e v e l o p m e n t  projects. Y e  n e e d  t o  s t a y  involved in r e j e a r c h .  h't, 
n e e d  t o  f i n d  o u t  w h a t  i s  h a p p e n i n g  in d e v e l o p m e n t  pro:ects. K F  
n e e d  t o  k e e p  t o g e t p e r ,  b u t  w e  n e e d  a r a r e  s y r + , h e t : c  a n C  
d c c e n t r a l i s e d  m o d e  of operation. T h a n k  bcu. 
G e n e r a l  d i s c u s s i o n  on  R e g i o n a l  Demand f o r  T e c h n o l o g y  
T h e  d i s c u s s i o n  c e n t e r e d  m a i n l y  o n  i s s u e s  r e l a t i n g  t o  p r i o r i t y  
e n v i r o n m e n t s  t o  w o r k  o n ,  c r o p  d i v e r s i t y ,  l e n g t t  o f  t h e  g r o w i n g  
s e a s o n ,  c r o p  r e s i d u e s ,  and i n s t i t u t i o n s .  
Which r e g i o n s ?  
T h e r e  w a s  a  l e n g t h y  d i s c u s s i o n  on  t h i s  i s s u e  b u t  t h e  h o u s e  d i d  
n o t  a r r i v e  a t  any d e f i n i t e  c o n c l u s i o n s .  One s c h o o l  o f  t h o u g h t  
was t h a t  we s h o u l d  e x a m i n e  t h e  p o t e n t l a 1  y i e l d  gap and s e l e c t  
a r e a s  where  r a i n f a l l  i s  d e p e n d a b l e  and where  RMP c a n  make an 
I m p a c t .  O t h e r s  t h o u g h t  t h a t  f o r  e q u i t i  r e a s o n s ,  we s h o u l d  
c o n s i d e r  t h e  m a r g i n a l  e n v i r o n m e n t s  b e c a u s e  t h e  NARSs may n o t  
h a v e  t h e  e x p e r t i s e  t o  t a c k l e  s u c h  d i f f i c u l t  a n d  s e e m i n g l y  
i n t r a c t a b l e  p ro t l l ems  a s s o c i a t e d  w i t h  t h o s e  e n v i r o n a e n t s .  
0 C r o p  d i v e r s i t y  
I t  w a s  e m p h a s i z e d  t h a t  t h e r e  is a n  u r g e n t  n e e d  t o  h a v e  a n  
i n t e g r a t e d  a p p r o a c h  i n  o r d e r  t o  exam:ne  b o t h  s o i l  a n d  c r o p  
r e l a t e d  c o n s t r a i n t s  b e c a u s e  t h e  c h o l c e  o f  a  c r o y p l n g  s y s t e a  
w i l l  be b a s e d  on b o t h  s o l 1  and c l i m a t i c  f a c t o r s .  b e c a u s e  t h l s  
i s  an i m p o r t a n t  i s s u e ,  i t  was s t r o n g l y  f e l t  t h a t  t h e  r e s e a r c h  
w o r k  o f  Agronomy a n d  S o i l  C r o u p s  s h o u l d  t e  r e l a t e d  a n c  
w h e r e v e r  p o s s i b l e  t h e s e  t w o  g r o u p s  s h o u ! d  c o 1 : a b o r a t e  on 
p r o j e c t s .  T h e  q u e s t i o n  o f  w h e t h e r  t o  c o n c e n t r a t e  o n  s t r e s s  
a v o i d a n c e  o r  s t r e s s  t o l e r a n c e  w a s  r a i s e d  a n d  w o u l d  n e e d  
f u r t h e r  consideration a t  l a t e r  m e e t i n g s  o f  R M P .  G e n e r a l l y ,  i t  
w a s  a g r e e d  t h a t  a g r o n o m i s t s  i n  Wes t  A f r i c a  n e e d  t o  u s e  b o t i  
s t r e s s  t o l e r a n c e  a n d  s t r e s s  a v o i d b n c e  c r o p s  i n  t h e l r  
p r o d u c t  l o r  3) s t e m s  b e c a u s e  o f  t h e  d i f f  l c u !  t i e s  i n  p r e d i c t i n &  
t h e  p r o b e b i l l t y  o f  d r o u g h t  o c c u r r e n c e .  
I t  w a s  p o i n t e d  n u t  t h a t  t h e  na!n r e a s c n  f o r  l a c k  o f  
c o n g r u e n c e  b e t w e e n  population d e n s i t y  and p r o d u c t i o n  p o t e n t i a l  
i n  s o m e  p a r t s  c f  W e s t  A f r i c a  a s  r e p o r t e d  b y  P e t e r  M a t l o n  i s  
t h e  i n c i d e n c e  o f  d i s e a s e s  l n  t h e  n o r t h  G u i n e a n  a n d  S u d a n i a n  
z o n e s .  
C r o p  r e s i d u e  
T h e  i s s u e  o f  c r o p  r e s i d u e s  d i s c u s s e d  by Dr. W a l k e r  i n  h i s  
p r e s e n t a t i o n  a t t r a c t e d  many comments .  Some o f  t h e  comments  
a r e  : 
( 1 )  When f a r m e r s  a r e  p r o v i d e d  w i t h  o t h e r  o p t i o n s ,  i t  m i g h t  
b e  p o s s i b l e  f o r  t h e m  t o  r e l e a s e  c r o p  r e s i d u e s  f o r  s o i l  
i m p r o v e m e n t  b e c a u s e  t h e y  a r e  a w a r e  t h a t  t h e y  n e e d  t o  
m a n a g e  t h e i r  l a n d .  F o r  e x a m p l e ,  i f  we k n o w t h a t a  l a r g e  
p r o p o r t i o n  o f  c r o p  r e s i d u e s  i s  u s e d  by t h e  f a r m e r  a s  
f o d d e r  f o r  h i s  a n i m a l s ,  we c a n  d i r e c t  r e s e a r c h  t o  
p r o v i d e  a l t e r n a t i v e s  f o r  f o d d e r  o r  f e e d  f r o m  s a y ,  
a g r o f o r e s t r y  s y s t e m s  s o  t h a t  c r o p  r e s i d u e s  f r o n  f o r r , >  
c a n  be r e l e a s e d  f o r  s o l 1  improvement .  
( i f )  Most o f  t h e  s o i l s  i n  t h e  S a h e l  a r e  s a n d y ,  w i t t -  v e r y  :ow 
1 e v e : s  o f  o r g a n i c  m a t t e r ,  l o w  a c t i v i t y  a n d  !ow e l b y  
c o n t e n t .  T h e r e f o r e ,  c r o p  r e s i d u e s  p l a y  a n  i m p o r t a n t  
r o l e  i n  m a i n t a i n i n g  s o i l  fertility and a !so  i n  i m p r o v i n g  
c r o p  e s t a b l i s h m e n t  i n  a  r e g i o n  w h e r e  w i n d  e r o s i o n  a n d  
s a n d  b l a s t i n g  o f  e m e r g i n g  s e e d l i n g s  a r e  m a j o r  p r o b l e m s  
o f  s t a n d  e s t a b l i s h m e n t .  
( i i i )  Even  t h o u g h  we may o b s e r v e  y i e l d  i n c r e a s e s  when c r o l  
r e s i d u e s  a r e  i n c o r p o r a t e d ,  we n e e d  t o  k e e p  i n  m i n d  the, 
l o n g - t e r m  e f f e c t s  p a r t i c u l a r l y ,  i n  r e l a t i o n  t o  s o i .  
b o r n e  p a t t ; o g e n s  a n d  i n s e c t s .  H e n c e ,  c r o p  r e s i d u e  
r e s e a r c h  s h o u l d  i n v o l v e  t h e  e n t o m o ! o g i s t s  a n d  
p a t h o l o g i s t s  t o o .  
a T e c h n o l o g y  a d o p t l o n  
I t  was n o t e d  t h a t  a l t h o u g h  l a n d  c o n s e r v a t i o n  t e c h n o l o g i e s  dc, 
e x i s t  i n  W e s t  A f r i c a ,  f a r m e r s  d o  n o t  a d o p t  t h e m .  The  r e a s o r  
f o r  n o n - a d o p t i o n  of  even  t h e  e x i s t i n g  t e c h n o l o g i e s  a r e  main!)  
d u e  t o  l a c k  o f  i n f r a s t r u c t u r e ,  f a r m e r ' s  k n o w l e d g e  a n d  p o o r  
e x t e n s i o n  f a c i l i t i e s .  However ,  t h e  mos t  d i s t u r b i n g  a s p e c t  i s  
t h e  n o n - a d o p t i o n  o f  t e c h n o l o g i e s  by e v e n  t h o s e  f e r m e r s  w t ~ o  
p a r t r c i p a t e  i n  t e ~ t ~ n o l o g y  t e s t i n g .  T h i s  n c c d s  t o  b e  
investigated t h o r o u g h l y .  
I t  w a s  a l s c  l n d i c & ? e d  t h a t  t h e  l o n g - t e r m  p r o p e r t y  
r l g h t s ,  e s p e c i a l : )  ~ n  W e s t  A f r i c a ,  w h e r e  l a n d  a p p e a r s  t o  t e  
a b u n d a n t ,  m i g h t  s t r o n g i y  I n f l u e n c e  a d o p t i o n  o f  l a n d  and c r o p  
management  t e c h n o l o g i e s .  
I n s t i t u t i o n a l  p rob lem 
Some m e m b e r s  e x p r e s s e d  s u r p r i s e  t h a t  e c o n o m i s t s  s h o u l d  b r  
e m p h a s i z i n g  e c o n o a i c  r e t u r n s  o f  a g r i c u l t u r a l  p r o d u c t i o n  ~r 
c o u n t r i e s  where  t h e  provision o f  b a s i c  food  i s  l n s u f f l c i e n t .  
I t  is  a n  institutional problem t o  f e e d  t h e  p o p u l a t i o n .  I n  t h e  
S a h e l  we n e e d  t o  p r o d u c e  f o o d  c r o p s  t o  f e e d  t h e  p e o p l e  e n d  
p r o b a b l y  l c o k  t o  r e m u n e r a t i v e  c r o p s  f o r  h i g h e r  e c o n o m i c  
r e t u r n s .  T h e r e f o r e ,  i n s t . e a d  o f  en p h a s l z l r i g  o n l y  e c o n o m i c  




Scssioa 1. Characterization and evaluetion of resources. 
The object~ve of this sessior: was to identlfy researct tk,rusts :n 
characterization and evaluation of resources in Asia ar-d  Africa. 
Presentatioris here ~ a d e  by Drs. S.M.  Virmani (for Asia' and 
V.V.K. Slvakumar (for Afr:ca\, In his presrntetlon of ri.turr 
priority areas for A?:a, Dr. S.M. Virmani indlcsted tt>at ttc 
Agroci iaatology Vnit :ntenCs to continue revising dab a for crop 
~ r 0 W t h  models, and wli: co!:aborate with: 
( 1 )  S o i i  Group to study the interact:on between ~ 0 1 : s  an(! 
c: imates, and ero5ion: 
fii! Economics Group t,o undertake crop risk studies; 
( i i l )  Mentor :nst~tutes to study climatic variability; and 
(i v '  hARSs  to collect minimum data sets :n field experiments for 
t e s t l o g  ard apF;lca:;on of crop models. 
Future research thrusts outilned by Dr. M.V.K. Sivakumar were: 
(1) Wind eroslor studies which involve a coordinated researct, 
by so::s, aeroforestry and croppini: system  scientist,^, to 
ouantlfy t t r  r t  . = : - ? 1  ;rc,cpss?a .nd the impart of wind 
erosion, 
' I : ,  Energy ba.ance c+dGles i n  the Sahel w:th the cooperation of 
th* : n s r i r ~ l p  r f  :2)r!+-o!~py [ l i . K . ) ;  
. i i i :  7ocperht:on w:': t 1 . t .  HAL(:s in  the Sahe!ian region or. 
a~,roc: 1n;it;c a n a :  ? s : :  a r , d  appiicat~ons, and 
( ? v j  CoiAaborat:on b e t i e r r  I:r and JC on tt e use of GTS. 
DISCUSSION 
The main lssbes discussed in this session were: 
Software 
It was suggestea ttst before undertaking any major activity on 
software deve:opment, available packages should first b e  
evaluated. In sore cases, it may be desirable to contract 
suck activities tc some specialized institutes. Local 
software development stou:d be taken up only after other 
options tave been exhausted. 
r CIS 
In:t:a:!y. a consultant should be hired to develop local 
capability and facilities to implement the use of CIS. Sosc 
o f  the CIS relates) research could also be contrscted t c  
specialized institutes. 
Collaboration between ISC and IC 
ISC and IC have used similar methods end approaches for simple 
c l i m a t i c  c h a r a c t e r i z a t i o n  and c o m p u t a t i o n  o f  w a t e r  
availability periods. In addition, IC is using crop growth 
simulation models for estimating potential productivity 
probabilities. ISC is not yet using this approach. Yield 
estimation using exist.ing crop models based on row crops is 
not readlly suitable to crop producticn based on planting in 
hllls that is used : n  the Sahel. Thus, there is a need for 
m o d e i i n g  d i f f e r e n t  p r o c e s s e s  a s s c c i a t e d  w i t h  e x i s t i n g  
practices before bsing crop models in the Sahel. Existing 
data from the sorghum 2nd millet network in West Africa wlll 
be useful for testlr.~, rrop models. 
r Length of growing periods in thermal time 
It would be advantageous for Agroc:~matologists and Crop 
Scientists to specif, length of growing periods in terms of 
thermal time. This wou:d provide a .ational bas;: for crop 
envirr-nment 7onatlon. Work c n  :er 1 erature respr nses was 
considered to be ;nljortant. 
Probabilities of mid-season drought 
I t  w a s  strer:fc! 'ha: :n additlcr t o  e x i s t . n g  w o r k  or 
pred:ctinij lentth tf &!owing period b;;ed or: onset of rains : n  
the Sahe!, proball.. :! ~ e s  of mid-seasor drougllt (as was 
experienced I n  the c~.rrent year' shoulj 'e examined. Sol1 anc 
water management pract.ces stould b e  deve:oped/ldentified t i  
overcvn,e drought ef frcts. 
b Simulation of components of Farming Systems 
Although modeling kbole-farming systems is complex and time 
c o n s u m i n g ,  w e  st,at.!d ! e v e l o p  capat 11 i ties t o  s i m u l a t e  
responses of a set. of components of farming systems in 
different env ironr e n t s .  For exarr.p:t., u e  st.ould use crop 
models to screen environments for agroecological potentials. 
The probabi1:ties of success of growing a particu:ar crop and 
associated agronomic practices in an eovironment should 
receive preliminar: analysis and help reduce the work for 
agronomists. 
S e s s i o n  2: M e a s u r e m e n t  and  Management o f  C o n a t r e l n t s - I  
T h r e e  p a p e r s  w e r e  p r e s e n t e d  i n  t h i s  s e s s i o n .  Dr.  B u r f o r d  s p o k e  
on " S o i l  Management R e s e a r c h  i n  I n d i a n ;  Dr. H . C .  Klslj p r e s e n t e d  
a  p a p e r  on n P h y s i c a l  A s p e c t s  o f  S o i l  R e s e a r c h  i n  West A f r i c a n  and 
Dr .  A .  B a t l o n o  s p o k e  c n  " C h e m i c a l  A s p e c t s  o f  S o l 1  R e s e a r c h  i r  
West A f r l c a n .  
3011 Management  R e s e a r c h  i n  I n d i a  
T h e  g o a l  o f  s o i l  m a n a g e m e n t  r e s e a r c h  i n  I n d i a  1 s  t o  i d e n t l f p  
p r l o r i t l e s  f o r  r e s e a r c h  w i t h i n  e c o l o g i c a l  u n i t s  up  t o  t h e  y e a r  
- 0 0 0 .  T t e  r a i n  f o c u s  w i l l  b e  t o  d e v e l o p  p r e d i c t i v e  m o d e l s  f o r  
. r o p  g r o w t h  a n d  q l r l d  a s  I n f l u e n c e d  by s o i l  p h y s i c a l ,  c h e r r i c a l  
a n d  b i o l o g i c a l  f a c t o r s .  P e c a u s e  n e a r i y  h a l f  o f  t h e  SAT 1 5  
~ c c u p i e d  by A l f i s o l  a n d  r e l a t e d  s o l l s ,  f l ! a g n o s i s  o f  p r o d u c t i o n  
constraints a n d  r n a n a g e n ~ r l t  c f  t t i o s e  c o n s t r a i n t s  w i l l  r e c e i v e  
m o s t  a t t e n t i o n .  I n  V e r t ~ s o l s ,  p o s t r a i n y  s e a s o n  c r o p p ! n ~  i n  I n d l a  
a n d  r a l n y  s e a s o n  c r o p p i n g  i n  E t h i o p i a  w l i l  h e  s t u d i e d .  
M a i n t e n a n c e  o f  s o ; :  fertility ' , p h y s ~ c a l ,  c h r m j c a l  a n d  
' l o l o g i c a i ) ,  e f f e c t  o f  e r o s ' o n  on  s o l  p r o p e r t i e s  a n ( .  
productivity, w a t e r  r a ~ a g e m e n t  a n d  w a t e r  r e c y c l i n ~  a r e  o t h e r  
z r e a s  o f  r e s e a r c h  t h a t  w l i l  be b n d e r t a k c n .  
: , o i l  R e s e a r c h  i n  West  A f r i c a  ( P h y s i c a l )  
r W e s t  A f r i c a ,  s o i l  i ranagement  cons t ra :n t , r r  l i k e  l o r  F e r t i l i t y ,  
l o w  o r c a n i c  m a t t e r ,  poor  s t r u c t u r e  s r e  w e l l  d o c u m e n t e d  b u t  
7 e c s u s e  o f  p o p u l a t i o n  j r e s s u r e  on l a n d ,   sol;^ a r e  d s ~ r a d i n g  d u e  
,c. v e t e r  a n d  u i r . : '  e r c s i o n .  TG I C V C ~ S C  t,! i s  p r o c e s ~ ,  th*:  
e i f e c t : v e n e s s  o f  v a r i o u s  c . r o p p i ! , e  s y s t . t . n  s rir,c: s o l  l manhgement .  
F t i o n s  w i ; l  be s t u d i e d .  C r o p  m a n a g e m e n '  o p + . i o r . s  w l l !  i n c l u d f  
h;gh d e n s i t y ,  r e l a y  r ~ t a ? : o n s  and s t r . i ;  c - c > p ~ . ! r i p .  Tk8ese s y s t e m :  
n i l  n o t  o n l y  p r o d u c e  r , o r e  b i o m a s s  b u t  w l  l :  a l s o  p r o t v c t  t h e  so!: 
s u r f a c e  f o r  l o n g  p e r : c d s .  For  t h e  s o l ;  -:+?,acemen! o p t i o n s ,  c r o :  
r e s i d u e s  w i l l  r e c e i v e  a  m a j o r  e a p h a s l ? .  T h e  e f f e c t i v e n e s s  o f  
~ i e d  r i d g e s ,  s t r ~ p  t l ! ; a g e ,  mlnimum tillare h : l l  a l s c  be s t u d i e d  
a t  b e n c h ~ a r k  s i t e s  on i o n g - t e r m  b a s i s .  
S o i l  R e s e a r c h  i n  West  A f r i c a  ( C h e m i c a l )  
The r e g i o n  h a s  poor  s a n d y  s o i l s  w i t h  !ow o r g a n i c  m a t t e r  and low 
C a t i o n  E x c h a n g e  C a p a c i t y .  R e s e a r c h  w i l l  b e  c o n d u c t e d  o n  
b e n c h n a r k  s o i l s  a n d  l a t e r  o n  f a r m e r s '  f i e l d s  t o  e v a l u a t e  
i n d i g e n o u s  s o u r c e s  o f  P ;  t i m e  a n d  m e t h o d  o f  f e r t i l i z e r  u s e ;  
q u a n t i f y  t h e  n u t r i e n t  l o s s e s  and f i n a l l y  model t h e  r e s p o n s e  o f  
n u t r i e n t  u p t a k e  by m i l l e t  c r o p  i n  d i f f e r e n t  m o i s t u r e  r e g i m e s .  
'.'he e x p e r l n e n t s  w i l l  r u n  f o r  l o n g  p e r i o d s  i n  o r d e r  t o  e x a m i n e  
r e s i d u a :  e f f e c t s  a s  w e l ;  a s  t h e  irr.pact o f  f e r t i l i z e r  u s e  on s o i l  
o n v i r o n m e a t  and p r o d u c t i v i t y .  
T h e  t h r u s t  on c r o p  r e s i d u e  m a n a g e m e n t  w a s  t h e  m a i n  f o c u s  o f  
d i s c u s s i o n .  S u g g e s t i o n r  w e r e  made t o  m o d i f y  t h e  d e f i n i t i o n  o f  
c r o p  r e s i d u e  t o  i n c l u d e  o r g a n i c  h o u s e h o l d  r e f u s e ,  l e a f  l i t t e r  
f r o m  t r e e s  e t c .  b e c a u s e  i n  t h e  SAT, f a r m e r s  u s e  t h e i r  c r o p  
r e s i d u e s  t o  f e e d  c a ! t l e  and r e t u r n  h o u s e h o l d  manure  and  l e f t -  
o v e r  c r o p  r e s l d u e s  ( a f t e r  f e e d i n g  t h e  a n i m a l s )  t o  i m p r o v e  t h e  
soll. I t  w a s  s t r o n g l y  s u g g e s t e d  t h e r e f o r e  t i - , a t  a  s t u d y  o n  
r e s i d u e  m a n a g e m e n t  s h o u l d  i n c l u d e  a s t u d y  o f  t h e  n u t r i e n t  
c o n t e n t  o f  f a r m y a r d  a n d  h o u s e h o l d  m a n u r e s ,  a n d  f u n d a m e n t a l  
p r o c e s s e s  a n d  m e c h a n ~ s m s  on c r o p  r e s i d u e  e g .  e f f e c t  on  s o i l  
t e m p e r a t u r e  when a y . p l i r d  on  t h e  s u r f a c e .  A m o r e  i n t e g r a t e 6  
a p p r o a c h  i s  r e q u i r e d .  S t u d i e s  on l o n g - t e r m  e f f e c t s  o f  c r o p  
r e s i d ~ e  or1 p e s t  a n d  d i s e a s e ,  b i o l o ~ i c a i  o r g a r ' i s m s ,  a n d  
n ~ c r o c l i m a t o l o g }  a s  w e l l  a s  r n a n a g p n e n t  p r o b : e r r s  s u c h  a s  
w e e d i n g ,  s o i l  e r d  w a t e r  l o ~ s ~ s ,  a n d  c r o p  y i e l d  s h o u l d  b e  
i n v e s t i g a t e d .  
M o s t  o f  t h e  work  :?, p r e s e n t l y  c o n c e n t r a t e d  i n  t h e  S a h e l o -  
S u d a n i a n  r e g i o n  ' 3 0 C - 6 0 0  m m  r a i n f a l l )  o f  W e s t  A f r i c a .  I t  
would be a p p r o p r l e t e  t o  s t a r t  work in^ i n  t h e  S u d a n i a n  (600-80C 
m m )  a n d  t h e  S u d a r ; o - ' Y u i n e a n  r e g i o n s  ( a b o v e  800  m n ; )  o f  W e s t  
A f r i c a  w h e r e  t h e !  I a r e  g o o d  c h a n c t n  o f  i n c r e a s i n g  f o o d  
p r o d u c t i o n .  
u So11 V a n a E e r e r :  s t r d t e g y  s h o u l d  : n c l ~ d p  ; n t e r a c t i o n s  b e t w e e n  
t ~ l l a p e ,  w e e d s ,  s o ' ] ,  a r ! m a l  t r a c t i o n ,  c r o p  r e s i d u e ,  w a t e r  and  
n u t r i e n t ,  c - o p  r e t f n ' i c n  and c r o p  p r c ~ d u c t l o n .  
X I  f i s o i r .  a r e  v,crre , a r i a t l e  i n  p r o p e r t i e s  a n d  d e p t h .  W h e r e  
s h o ~ l a  m e  r e . : < , - . . r c  cpn i:! 1 ~ 0 : s  : n  : n d i a ?  I t  w a s  s u g g e s t e d  
t h a t  we ~ r i t . . a :  :. ' ( ] - A  b'. ' b e  t t e r ~ t  hmark Alf i s o l s .  
S e s s i o a  3: Heasurement  and  Management o f  C o n s t r a i n t s - I I  
F o u r  p a p e r s  w e r e  p r e s e n t e d  i n  t h i s  s e s s i o n .  Dr. K . L .  S a h r a w a t  
s p o k e  on  C h e m i c a l  C o m p o n e n t  o f  S o i l  M a n a g e m e n t ,  Dr.  K . K .  L.ee on 
t h e  B i o l o g i c a !  C c m y c r . e n t ,  Dr. K.P. L a r y e a  on  Soil P t l v s i c e l  
Hanagement  and Dr. C.F. Yu!e on Water  Management. 
S o i l  C h e m i s t r y  
The r e s e a r c h  i n  t h e  s c : l  c h e m i s t r y  component  was d i v i d e d  i n t o  t w c  
s e c t i o n s :  
1 .  D i a g n o s i s  o f  C h e r : c a l  C o n s t r a i n t s  
2 .  N u t r i e n t  Panagement  
T h e  D i a g n o s t s  c f  C o n s t r a i n t s  c o v e r e d :  A e r a t i o n  r e l a t e d  
b : o c h e m i c a l  r e a c t i o n s ,  a l l e l o p a t h y ,  s o i l  r e a c t i o n ,  and n u t r i e n t  
d i s o r d e r s  (toxicities, d e f l c l e n c i e s ,  and i m b a l s n c e s )  
The N u t r i e n t  Manacement c o v e r e d :  r e s l d u a l  e f f e c t  o f  l e g u m e s ,  
b e h a v i o r  o f  ' P I  i n  V e r ? , : s o l  and  e f f i c i e n c y  o f  'N' f e r t i l i z e r  i n  
s h a l l o w  and sanCy 8 o i : s  and o r g a n i c  m a t ' e r  t u r n - o v e r  i n  A l f i s o l s  
and V e r t i s o ? ~ .  
S o i l  B i o l o g y  
The work p r e s e n t e d  unci6,- s o i l  b l o l o g y  component  was d i v i d e d  i n t o  
two s e c t l o n s :  
( i )  h t r a t e q i e s  f o r  n u ' r : e n t  c y c l i n g  i n  p l a r t - s o i l  s y s t e m s .  
( i i )  E f f e c t s  o f  s o i l  t . : o t a  on s o i l  a g g r e g a t e  s t a b i l i t y .  
S t r a t e g i e s  f o r  n u t r i e n t  c y c l i n g  c o v e r e d  understand in^ 
b i o l o g i c a l  r e a c t i o n s  (rc:ow ground! a f f e c t i n g  n u t r i e n t  u p t a k e  and 
p a r t i t i o n i n g .  The s t u d y  o f  s o i l  b i o t a  c o v e r e d  i d e n t i f i c a t i o n  o f  
t h e  p r o c e s s e s  o f  segregate f o r m a t i C n  and  s t a b i l i z a t i o n  b y  s o i l  
o r g a n i s m s .  
Soil P h y s i c a l  Uanagement 
The work p r e s e n t e d  u n d e r  s o i l  p h y s i c a l  management  component  was 
d i v i d e d  i n t o  t h r e e  main a r e a s :  
1 .  C h a r a c t e r i z a t i o n  o f  A l f i s o i s  a n d  V e r t i c  I n c o p t i s o l s  w i t h  
r e s p e c t  t o  movement o f  w a t e r .  
2 .  Q u a n t i f i c a t ? o n  o f  c a u s e s  o f  s o i l  d e g r a d a t i o n  a n d  
q u a n t l f i c a t l o n  o f  p h y s i c a l  p r o c e s s e s  i n v o l v e d  i n  s e e d l i n g  
e s t a b l i s h m e n t .  
3. Deve lopment  and e v a l u a t i o n  o f  s o i l  management  s y s t e m s  f o r  
enhancing i n f i l t r a t i o n ,  s t o r a g e  and consumpt ive-use  of wa te r .  
Water Management 
The work p r e s e n t e d  under t h i s  component covered :  
; i )  u n d e r s t a n d i n g  t h e  p r o c e s s e s  c o n c e r n i n g  e f f e c t  o f  s u r f a c e  
management on s o i l  w a t e r  ba lance  and on e r o s i o n .  
( i i )  u t i l i z i n g  t h i s  u n d e r s t a n d i n g  t o  i m p r o v e  s o i l  s u r f a c e  
c o n d i t i o n s  and c r o p  wa te r  a v a i l a b i l i t y .  
DISCUSSION 
The major a r e a s  d i s c u s s e d  a r e :  
O v e r l a p  o f  work and  l a c k  o f  i n t e r a c t i o n  b e t w e e n  S o i l  Croup  
and o t h e r  Croups 
I t  was f e l t  t h a t  t h e r e  was  t o o  much o v e r l a p  i n  r e s e e r o h  b e i n g  
c o n d u c t e d  b y  t h e  d i f f e r e n t  Units. For  e x a m p l e ,  t h e  work on 
b i o l o g i c a l  s t r a t e g i e s  f o r  n u t r i e n t  c y c l i n g  proposed by P l a n t  
Nutrition Unit and t h e  work on c y c l i n g  e l e m e n t s  i n  r o t a t i o n  
e x p e r i m e n t s  b e i n g  c o n d u c t e d  b y  S o i l  C h e m i s t r y  U n i t  a r e  
s t r o n g l y  c o n n e c t e d .  S i m i l a r l y ,  t h e  work p r o p o s e d  b y  S o i l  
P h y s i c s  and Land b n d  Water  E n g i n e e r i n g  o v e r l a p  g r e a t l y  and 
should  be ~ n t e g r a t e d .  
A l s o  t h e r e  was c o n c e r n  a b o u t  l a c k  of  i n t e r a c t i o n  b e t w e e n  
t h e  r e s e a r c h  work o f  S o i l  Group end  Agronomy i n  p a r t i c u l a r  
and t h e  Crop Improvement Programs i n  g e n e r a l .  P r e s e n t a t i o n s  
o f  t h r u s t s ,  t h o u g h  i m p r e s s i v e ,  w e r e  c o m p a r t m e n t a l i z e d  and 
l i m i t e d  t o  each U n i t  i n s t e a d  of c u t t i n g  a c r o s s  t h e  boundar i e s  
of r e s p e c t i v e  d i s c i p l i n e s  i n  t h e  program. I t  was ag reed  t h a t  
e f f o r t s  s h o u l d  be made t o  g e t  a  r e a l l y  good i n t e g r a t e d  
p rogram i n  which  r e s e a r c h  on s o i l  w a t e r  and n u t r i e n t s  a r e  
conducted i n  r e l a t i o n  t o  p roduc t ion  and phenology. 
a N u t r i e n t  management 
N u t r i e n t  supp ly  through o r g a n i c  and i n o r g a n i c  s o u r c e s  shou ld  
be c o n s i d e r e d  t o g e t h e r .  A l s o ,  s o i l  m o i s t u r e  i n t e r a c t i o n s  
w i t h  n u t r i e n t s  i n c l u d i n g  t h o s e  from o r g a n i c  s o u r c e s  shou ld  be 
c o n s i d e r e d .  
Saady soil8 in Rajasthan 
Because ICR:SATfs strategic plan calls for emphasis on the 
millet g r o w i ~ g  arcas in Rajasthan which has sandy soils, 
there was 8 s u g t c s t ~ o n  that the chemistry, physics and 
bioloey of these sclls would provide s o m e  leads in West 
Africa. This w a s  cc,untered by an argument that Rajasthan is 
mainly an arld zone and that our geographic mandate limits us 
to seai-arid a r r : - .  Also the chances of making an impact in 
that zone w a s  cor* 4ered to be small. 
Collaboration on soil organic matter studies at ISC 
It was suggested trot the Soil Biology Unit should help with 
the w o r k  on s o i l  organic matter, the quality of organic 
matter and tt'e l):,:igy of soils at ISC. 
a Soil compsctlun, particularly, in Alfisols particularly 
llmits seedling erergence and crop growth. It was therefore 
suggested that tl~f: area of soil compaction in relation to 
above- and below-&round growth and the interrelationship of 
compactlcln w l t t i  ter~~erature and moisture in Alfisols should 
be included in the thrusts for Soil Physics. 
It w a s  indicb'ec' ttiat in additlon to the effect of soil 
physical factcrs and processes on seedling establishment, 
soil fauna and flcrn ;ncluding termites etc. have tremendous 
~ m p a c t  on seed1 n ;  establishment. A multi-disciplinary 
ressarck. ~ n v o i v i r  S C I :  1 p h y s ~ c i s t s ,  physiologists, plant 
patholog,st:, :~nt + r~t,ornn:ogists should be established to 
tackle the prct:rr f seedllng establishment. 
S e s s i o n  4 .  Ueaaurement and Management of Cons t r r in t8 -111 .  
T h r e e  p a p e r s  were  p r e s e n t e d  i n  t h i s  s e s s i o n  w h i c h  c o n s i d e r e d  
t h r u s t s  on d i s e a s e  and p e s t  management  and t h e  d i a g n o s i s  o f  
c o n s t r a i n t s .  Grs .  D . R .  B u t l e r  and K.F. Nwanze b r i e f l y  o u t l i n e d  
t h e i r  r e s e a r c h  p l a n s  f o r  D i s e a s e  and p e a t  management .  Dr. H . M .  
Anders p r e s e n t e d  r e s e a r c h  p l a n s  f o r  d i a g n o s i s  of c o n s t r a i n t s .  
PRESENTATION 
Disease  management 
A s e r i e s  of e x p e r i m e n t s  t o  be conducted both i n  t h e  f i e l d  and i n  
c o n t r o l l e d  e n v i r o n m e n t  c h a m b e r s  w e r e  p r o p o s e d .  T h e  m a i n  
o b J e c t i v e s  of t h e s e  e x p e r i m e n t s  would be t o  i d e n t i f y  and q u a n t i f y  
t h e  r e l a t i o n s h i p s  between m i c r o c l i m a t i c  v a r i a b l e s ,  p a r t i c u l a r l y  
r e l a t i v e  humidi ty  and t e m p e r a t u r e ,  and d i s e a s e s .  
D i s e a s e s  t o  be s t u d i e d  w i l l  be s e l e c t e d  on t h e  b a s i s  o f  
t h e i r  g l o b a l  i m p o r t a r l c e .  F u n d a m e n t a l  s t u d i e s  w i l l  p r o v i d e  
p r i n c i p l e s  a p p l i c a b l e  t o  a  w i d e  r a n g e  o f  e n v i r o n m e n t s  and 
l o c a t i o n s .  
S t u d l e s  i n  c o n t r o l l e d  e n v i r o n m e n t  w i l l  be d e s i g n e d  t o  
q u a n t l f y  r e l a t i o n s h i p s  be tween  m i c r o c l i m a t e ,  d i s e a s e  i n f e c t i o n  
i n d  d e v e l o p m e n t  on t h e  c r o p .  F i e l d  s t u d i e s  w i l l  a i m  t o  ( i )  
l d e n t i f y  and u n d e r s t a n d  c r l t i c a l  p r o c e s s e s  i n  d i s e a s e  p r o g r e s s  
such a s  s p o r u l a t i o n ,  dispersion, i n f e c t i o n ,  e t c .  i n  a  p a r t i c u l a r  
" y s t e r n  i n  r e l a t l o n  t o  w e a t h e r  c o n d i t i o n s ;  ( i i )  t e s t  t h e  
r e 1 a t i o n s h : p s  be tween  m i c r o c l i m a t e  and d i s e a s e  o b s e r v e d  i n  
c o n t r o l i e d  envlronrnent e x p e r i m e n t s ;  and ( l i i )  a s s e s s  c o n r t r a i n t s  
t o  c r o p  productivity from d i s e a s e .  
The r e s u l t s  from t h e  s tudy  w i l l  be used t o  ( a )  deve lop  c r o p  
a n a g e m e n t  and d i s e a s e  c o n t r o l  s t r a t e g i e s  i n  o r d e r  t o  r e d u c e  
i s e a s e  r i s k  i n  a  r a n g e  o f  e n v i r o n m e n t s ;  ( b )  e v o l v e  i m p r o v e d  
s c r e e n i n g  t e c h n i q u e s ;  and ( c )  i n c o r p o r a t e  t h e  e f f e c t s  of d i s e a s e s  
and p e s t s  i n t o  c r o p  m o d e l s  f o r  e s t i m a t i n g  and p r e d i c t i n g  y i e l d  
l o s s e s .  
The f o l l o w i n g  d i s e a s e s  would be c o n s i d e r e d  i n  t h e i r  o r d e r  of  
p r i o r i t y :  
( i )  G r o u n d n u t :  r u s t ;  l e a f  s p o t s  ( o n g o i n g  p r o j e c t ,  d u r a t i o n  5 
y e a r s )  ; 
( i l l  Sorghum: g r a i n  mold (due t o  s t a r t  i n  1990) 
( i i i )  P e a r i  m i l l e t :  Downy mi ldew ( w i l l  n o t  s t a r t  f o r  s e v e r a l  
yea r s :  
I n s e c t  h o s t - p l a n t  i n t e r a c t i o n  
I n t e r d i s c i p l i n a r y  a p p r o a c h  f r o m  b o a r d  r o o m  t o  f i e l d  
e x p e r i m e n t a t i o n  u i l l  be adopted t o  a s s e s s  r e g i o n a l  c o n s t r a i n t s  
from p e s t s  of  g l o b a l  impor tance .  
S t u d i e s  on i n s e c t  i n f e s t a t i o n  and b u i l d - u p  i n  r e l a t i o n  t o  
m i c r o c l i m a t e ,  p a r t i c u l a r l y  m o i s t u r e  i n  t h e  a i r ,  and on p l a n t  
p a r t s ,  i n t e r n a l  p l a n t  w a t e r  r e l a t i o n s ,  a n d  p h y s i o l o g i c a l  
p r o c e s s e s  of  t h e  p l a n t  w i l l  be c a r r i e d  ou t .  
The s t u d i e s  a im t o  ( 1 )  u n d e r s t a n d  t h e  r e a s o n s  b e h i n d  p e s t  
~ e v e l o p m e n t ;  ( i i )  e v o l v e  c r o p  management  s t r a t e g i e s ;  and ( i i i )  
i d e n t i f y  economic t h r e s h o l d s .  The r e s u l t s  from t h e  s t u d i e s  could  
he u s e d  t o  e v o l v e  b r e e d i n g  t e c h n i q u e s ,  and p l a n  a p p r o p r i a t e  
c r o p p i n g  sys tems  w i t h o u t  u p s e t t i n g  t h e  ecosystem.  
DISCUSSION 
I t  was  n o t e d  t h a t  a  m a j o r  g a p  e x i s t s  b e c a u s e  i f  one  w a n t s  t o  
know t h e  l o s s  o f  y i e l d  a s  a  c o n s e q u e n c e  o f  d i s e a s e  i n c i d e n c e  
o r  a t t a c k  b y  p e s t s  one  would need t o  have  a  knowledge  a b o u t  
t h e  e f f e c t  o f  d i s e a s e s  a n d  p e s t s  on t h e  p h y s i o l o g y ,  
p a r t i c u l a r l y  on t h e  r e d u c t i o n  i n  l e a f  a r e a  and c h a n g e s  i n  
p h o t o s y n t h e s i s  per  u n i t  l e a f  a r e a .  I t  was t h e r e f o r e  sugges ted  
t h a t  s t u d i e s  ob d i s e a s e  and p e s t  management should  cover  t h e  
e f f e c t  o f  d i s e a s e s  a n d  p e s t s  on t h e  p h y s i o l o g i c a l  a s p e c t s  o f  
c r o p  y i e l d .  
?he f o l l o w i n g  needs were ~ d e n t i f i e d :  
t o  s t u d y  t h e  i n t e r a c t i o n s  o f  e d a p h i c  x c l i r n a t l c  x c r o p  
d i s e a s e s  and p e s t s  f a c t o r s .  
t o  i d e n t i f y  t h r e s h o l d  c r o p  g r o w t h  s t a g e s  when a  d i s e a s e  c a n  
r e s u l t  i n  a  s i g n i f i c a n t  l o s s  of y i e l d .  
t o  h o l d  a  s e m i n a r  t o  d i s c u s s  a l l  a s p e c t s ,  i n c l u d i n g  
m i c r o c l i m a t e ,  i n f e c t i o n  p r o c e s s e s ,  g e n o t y p e  x d i s e a s e  and 
p e s t  i n t e r a c t i o n s -  and e c o l o g i c i i  i m p l i c a t i o n s .  
t o  s t u d y  s o i l - p l a n t - l n s e c t  r e l a t i o n s h i p  f o r  e v o l v i n g  b e t t e r  
c r o p  management p r a c t i c e s .  
t o  c o l l a b o r a t e  w i t b  Economics Group t o  a s s e s s  y i e l d  l o s s e s .  
PRESENTATION 
r i a g n o s i s  o f  c o n s t r a i n t s  
f proposa: t o  s t u d y  village management of o r g a n i c  amendment was 
p r e s e n t e a .  The p r o p o s a l  c o v e r s  s u r v e y  and s t u d y  o f  on - fa rm u a e  
o f  f a r m y a r d  manure  (FYH) a t  t h e  v i l l a g e  l e v e l  i n  o r d e r  t o  ( 1 )  
l d e n t l f y  a n d  q u a n t i f y  m a n a g e m e n t  c o n s t r a i n t s ;  ( 2 )  d e v e l o p  
m a n a g e m e n t  s t r a t e g i e s  f o r  m o r e  e f f i c i e n t  u s e  a n d  ( 3 )  d e v e l o p  
effective methodology t o  assess farmers1 agronomic constraints. 
S t u d i e s  w i l l  be c a r r i e d  o u t  i n  t w o  phases. P h a s e  I ( 1 9 8 9 -  
1992) will involve a survey and diagnosis at village level s o  a s  
to identify the existine practices, their advantages, drawbacks, 
and agronomic and economic constraints t o  effective FYH use. 
In Phase I1 (1992-1998), methods o f  overcoming the constraints 
'nd m a n a g e m e n t  s t r a t e g i e s  f o r  e n h a n c e d  FYH u s e  e f f i c i e n c y  a t  
village level will be devleoped. 
I n t e r f a c i n e  o f  l i v e s t o c k  a n d  c r o p s  w a s  c o n s i d e r e d  e s s e n t i a l  
f o r  f o c u s i n g  o n  c o m m o n  r e s o u r c e s  t h a t  c o u l d  c o n t r i b u t e  t o  
efficient management and increased productivity in the SAT. 
A s e c o n d  p r o p o s a l  o n  c e r e a l  s e e d l i n g  establistiment w i l l  
ident-fy the constraints t o  seedling establishment and farmers' 
p r a c t i c e s  t h a t  e i t h e r  c a u s e  o r  e n h a n c e  t h e  c o n s t r a i n t s .  T h i s  
project a i m s  at d e v e l c ~ l n g  effective crop management strategies 
w h i c h  w i l l  r e s u l t  in irlproved s e e d l i n g  e s t a b l i s h m e n t  a n d  t h u s  
~ n c r e a s e  crop productlv ;ty. Seedling establishment is perceived 
a s  a m a ? o r  p r o d u c t i o n  p r o b l e m  in t h e  SAT a n d  t h e r e f o r e  n e e d s  t o  
h e  s t u d l e d  in d e p t h ,  p a r t i c u l a r l y  t h e  e f f e c t s  o f  f a r m e r s '  
management practices. 
DISCUSSION 
r A l t h o u e h  s e v e r a l  s t u d i e s  o f  FYH u s e  in c r o p  p r o d u c t i o n  h a v e  
b e e n  c a r r l e d  o u t ,  t i e r e  is s t i l l  t h e  n e e d  f o r  a n  i n t e g r a t e d  
study to quantify village F Y M  management, agronomic, economic, 
chrrnlcal and biological constraints t o  efficient use of FYH at 
village level. 
C o n s t r a i n t s  t o  FYH u s e  at f a r m  l e v e l  vary w i t h  l o c a t i o n ,  f o r  
example in West Afrlca svall quantities of FYM and field size 
a r e  m a j o r  c o n s t r a i n t s  w h i l e  in I n d i a  t h e  s u p p l y  o f  FYH i s  a 
major constraint as the sources o f  F Y M  a re changing with time. 
T h e  p r i o r i t y  g i v e n  t o  FYH In t h e  l i s t  o f  c o n s t r a i n t s  w a s  
sought. 
In the past several studies o n  seedling establishment both at 
t h e  C e n t e r  and at t h e  v i l l a g e  l e v e l  p r o v e d  i n c o n c l u s i v e  o n  
account o f  great variability at the village and field levels. 
Lack o f  appropriate methodology w a s  considered a major reason 
for the poor understanding of the problem. 
It w a s  agreed that a multidisciplinary approach involving crop 
physiologists, soil physicists and c r o p  breeders w a s  needed t o  
investigate the probLem o f  seedling establishment. Review o f  
e x i s t i n g  w o r k  a n d  p r o p e r  p l a n n i n g  o f  t h e  e x p e r i m e n t s  o n  
seedling establishment right from the beginning w a s  considered 
essential. 
Session 5. Improvement o f  Production Systems-I. 
Dr. C. Renard p r e s e n t e d  r e s e a r c h  p l a n s  on c r o p p i n g  sys t ems  f o r  
d i v e r s e  env i ronmen t s  w h i l e  Dr. C.K. Ong d i s c u s s e d  r e s e a r c h  
t h r u s t s  f o r  r i c e  based cropping systems and contingency cropping. 
Cropping sy8te.s f o r  d ive r se  environments 
T'ie main o b j e c t i v e s  o f t h i s  t h r u s t  a r e  t o  
i )  d i v e r s i f y  cropping systems i n  r e l a t i o n  t o  r a i n f a l l ,  length 
of t he  ra iny  season and s o i l s ;  
i i )  develop technology based on l oca t i on ,  demography, t r a d i t i o n s  
and a v a i l a b i l i t y  of r e s o u r c e s  eg. OPSCAR which was s t a r t e d  
d e l i b e r a t e l y  w i t h  low input techndlogy. 
F,lture p r i o r i t i e s  would be: 
..) cha rac t e r i za t i on  of t r a d i t i o n a l  cropping systems; 
i:) development of improved cropping and production systems and 
t e s t i n g  w i t h  NARSs. 
Race based cropping systems 
T !e ob j ec t i ve s  of t h i s  research t h r u s t  a r e  to :  
) i d e n t i f y  crops and c u l t i v a r s  s u i t a b l e  f o r  in te rc ropping  and 
sequence cropping with r i c e ;  
i , )  d e v e l o p  c u l t u r a l  management  p r a c t i c e s  f o r  good s t a n d  
es tab l i shment .  
F ~ t u r e  p r i o r i t i e s  w i l l  cover: 
i )  eva lua t ion  of c rops  f o r  to le rance  t o  waterlogging. 
i i )  s t u d i e s  on s eed l ing  establ ishment  and s o i l  p rope r t i e s .  
i l i )  t e s t i n g  of technology a t  d i f f e r e n t  l oca t i ons .  
Cnntingency cropping 
Tt i s  t h r u s t  aims t o :  
I )  e v a l u a t e  t h e  p r o s p e c t s  o f  e x t r a - e a r l y  geno types  of I C R I S A T  
mandate c rops  a s  contingency crops;  
i i )  a s s e s s  p o t e n t i a l  p r o d u c t i v i t y  i n  d i f f e r e n t  e c o l o g i c a l  n i c h e :  
u s i n g  c r o p  s i m u l a t i o n  models .  
Two p r i o r i t y  a r e a s  t o  be  c o n a i d e r e d  a r e  t o :  
1 )  e s t a b l i s h  t h e  p o t e n t i a l  i m p a c t  a n d  d i r e c t  t h e  b r e e d i n g  
e f f o r t s  on e x t r a - e a r l y  g e n o t y p e s ;  
i i )  p r o v l d e  more o p t i o n s  t o  f a r m e r s  i n  h i g h  r i s k  e n v i r o n m e n t s .  
r I t  was n o t e d  t h a t  r i c e - b a a e d  c r o p p i n g  s y s t e m  is a n  i m p o r t a n t  
a r e a  o f  w o r k  b e c a u s e  f a r m e r r  i n  A s i a  h a v e  t o  d i v e r s i f y  a n d  
c h a n g e  f r o m  t h e  c o n t i n u o u s  r i c e  c u l t i v a t i o n  w h i c h  h a s  been  t h e  
f e a t u r e  o f  d e l t a  a r e a 8  and  i r r i g a t e d  r i c e  s y s t e m s  i n  A s i a  f o r  
many y e a r s .  I t  w a s  s u g g e r t e d  t h a t  we s h o u l d  r e q u e s t  I R R I  t o  
p r o v i d e  s o i l s  e x p e r t i s e  i n  r i c e - b a s e d  c r o p p i n g  s y s t e m s  
e x p e r i m e n t s  and m o n i t o r i n g  b e c a u s e  o f  i t s  l o n g  e x p e r i e n c e  i r .  
t h i s  f i e l d .  
B e c a u s e  g e n e r a l i s a t i o n  o f  r e s u l t s  o b t a i n e d  a t  ICRISAT on 
c o n t i n g e n c y  c r o p p i n g  t o  o t h e r  y e a r s  and  o t h e r  l o c a t i o n s  would 
r e q u i r e  a  v e r y  c a r e f u l  t i e  u p  w i t h  c l i m a t o l o g y ,  i t  w a s  
s u g g e s t e d  t h a t  t h e  A g r o c l i m a t o l o g y  and  C r o p p i n g  S y s t e m s  U n i t s  
s h o u l d  d e v e l o p  more c o l l a b o r a t i v e  r e s e a r c h  i n  f u t u r e .  
e C r o p  r o t a t i o n s  a n d  i n t e r c r o p p i n g  e x p e r i m e n t s  s h o u l d  i n c l u d e  
c e r e a l s  and l e g u m e s  f o r  i n c r e a s e d  and s u s t a i n e d  p r o d u c t i v i t y .  
I t  w a s  i n d i c a t e d  t h a t  t h e r e  i s  t h e  p o s s i b i l i t y  o f  u s i n g  
c o m p u t e r  m o d e l s  t o  s e l e c t  w h a t  m i g h t  be  t h e  b e s t  c o m b i n a t i o r '  
o f  c r o p p i n g  s y s t e m s  s o  t h a t  e a c h  y e a r  a  f a r m e r  w o u l d  p l a n t  a 
p a r t i c u l a r  c o m b i n a t i o n  w h i c h  on a v e r a g e  o v e r  a  number o f  y e a r :  
g i v e s  t h e  m o s t  s t a b l e  a n d  l a r g e s t  y i e l d s .  I n  t h i s  e x e r c i s e  
o n e  h a s  t o  know v e r y  p r e c i s e l y  t h e  r a i n f a l l  p r o b a b i l i t i e s  
w h i c h  w i l l  b e  p a r t  o f  t h e  i n p u t  f o r  a m o d e l  o f  t h i s  t y p e .  
Session 6. Improvement of Production Systems - I1 
Four research thrusts--two on agroforestry and two in testing of 
technologies were presented. Drs. C.K. Ong and Rick J.v.D. Aeldt 
presented plans for perennial pigeonpea for agroforestry uses and 
agro-silvipastoral systems respectively. Drs. S.V.R. Shetty and 
M . M .  Anders considered crop production components on production 
2nd pigeonpea product ion systems respectively. 
l GROFORESTRY 
Perennial pigeonpea for agroforestry uses 
Tne objectives of this research thrust are to: 
1 develop management practices for perennial pigeonpea; 
i i )  identify ecological niches for perennial pigeonpea and its 
consequences on soil properties. 
F ~ t u r e  research plans would: 
i )  s t i m u l a t e  N A R S  in t h e  S A T  region t o  adopt perennial 
pigeonpea technology to benefit small farmers; 
i i ;  exploit the use of perennial pigeonpea as fodder; 
i l l )  assess the adaptation of perennial pigeonpea outside 
traditional regions. 
Lgro-silvipastoral systems 
ihe ocjectives of the thrust area on agro-silvipastoral system: 
are to: 
1 )  determine the quality and supply of browse and fodder 
species and their economics; 
i i )  incorporate these species in crop/livestock systems. 
Future research plans would consider: 
i) adaptation of generated technology; 
ii) increased production of forestry species at the farm level. 
r It was indicated that as far as possible, indigenous tree 
species should be included in agroforestry technologies. 
r A g r o f o r e s t r y  is  becoming  rynonymous w i t h  a l l e y  c r o p p i n g  bur 
t r a d i t i o n a l  a g r o f o r e s t r y  l n c l u d e s  l a n d s c a p e  c o n s i d e r a t i o n s .  
I n  I n d i a ,  we must  n o t e  t h e  o b j e c t i v e s  and s u g g e s t  s p e c i e s  
s u i t a b l e  f o r  wa te r shed  programs and degraded l ands .  
TESTING TECHlOLOCIES 
E f f e c t s  o f  c r o p  p r o d u c t i o n  oomponents on p r o d u c t i o n  and economic 
t e s t a i n a b i l i t y  
The o b j e c t i v e s  f o r  t h i s  r e s e a r c h  t h r u s t  a r e  t o  develop:  
1 )  b e t t e r  management s t r a t e g i e s .  
l i )  opt imal  use of ICRISAT techno logy .  
i l i )  p roduc t ion  system models and e x p e r t  system programs. 
F d t u r e  p l a n s  inc lude :  
i )  t h e  i d e n t i f i c a t i o n  of  r e l a t e d  p roduc t ion  problems;  
' i )  e v a l u a t i o n  o f  i n d i v i d u a l  and combined t e c h n o l o g i e s  f o r  wide r  
a d a p t a t i o n  i n  t h e  SAT. 
I igeonepa  p roduc t ion  systems 
1 1 1 s  r e s e a r c h  t h r u s t  aims t o :  
i )  deve lop  s t r a t e g i e s  f o r  v a r i e d  r a i n f r d  p roduc t ion  sys t ems ;  
. i )  i d e n t i f y  c o n s t r a i n t s  i n  c r o p p i n g  sys tems.  
F d t u r e  p l a n s  would c e n t e r  mainly  on t h e  management s t r a t e g i e s  t o  
overcome c o n s t r a i n t s .  
DISCUSSION 
D i f f e r e n t  c o m p o n e n t s  o f  p r o d u c t i o n  s u c h  a s  c r o p  v a r i e t i e s ,  
f e r t i l i z e r s ,  u s e  of  a n i m a l  t r a c t i o n  and implements  should  be 
inc luded  w h i l e  deve lop ing  a  technology.  
NARS shou ld  be t r e a t e d  a s  p a r t n e r s  and inc luded  i n  t h e  p r o j e c t  
d e v e l o p m e n t  r i g h t  f r o m  t h e  p l a n t i n g  s t a g e  o f  e x p e r i m e n t s .  
C o l l a b o r a t i o n  and t e s t i n g  o f  t echno logy  may no t  be f r u i t f u l  i f  
t h i s  p r i n c i p l e  i s  ignored.  
Ses8fon 7. Assessrant of Techaology, Markets and I n s t i t u t i o n s .  
Research t h r u s t  p l a n s  on Economic and S o c i a l  a n a l y s i s  a t  t h e  
m i c r o l e v e l  were p r e sen t ed  by Drs. J ,  Baidu-Forson and T.S. 
Walker. The l a t t e r  a l s o  p r e s e n t e d  t h r u s t  p l a n s  on Nat iona l  
Resource Economics. Research t h r u s t  plans f o r  Market and Policy 
a n a l y s i s  and Research on Research were p r e s e n t e d  b y  Drs. J .  
Baidu-Forson and R.A.E. Mueller. 
E n o a a i c  and Soc i a l  Analysis a t  N ~ o ~ o  Level 
In t h i s  research t h r u s t  area,  7 components ( 3  l a  West Afr ica and 
4 i n  I nd i a )  of research were presented. 
In West Afr ica t he  main components a re :  
1 .  Behavioral S tudies  which focus on imp l i ca t i ons  of a l l o c a t i v e  
p a t t e r n s  i n  f a r m  h o u s e h o l d s ,  p a t t e r n  o f  management  of 
a g r i c u l t u r a l  envi ronment ,  and e f f e c t  o f  i n s t i t u t i o n s  on t h e  
household behavior. 
;. Technology Assessment  which i n c l u d e s  on-farm t e s t s ,  e a r l y  
acceptance s t u d i e s  and impact s tud ies .  
3 .  Resource Charac te r iza t ion  which dea l s  with appra i sa l  of farm 
l eve l  resources,  i d e n t i f i c a t i o n  of c o n s t r a i n t s  and problems, 
and rev is ion  of data base t o  examine socioeconomic changes. 
17 Ind ia ,  the components i n  t h i s  t h r u s t  area a r e :  
1 .  Evaluation of Farming Systems i n  t he  SAT. This  pro jec t  w i l l  
focus on h i s t o r i c a l  and s p a t i a l  r e g u l a r i t y  i n  t he  adoption of 
crop, land and water management prac t ices .  Other I A R C s ,  and 
NARS may be involved in  t h i s  p ro jec t .  
2 .  Economics o f  t h e  management and b i o t i c  and a b i o t i c  s t r e a s .  
T h i s  i n c l u d e s  w e a t h e r ,  d i s e a s e ,  d r o u g h t  and a l s o  p e s t  
component. I n i t t a l l y ,  t he  work w i l l  focus mainly on groundnut 
and then more on t o  pea r l  m i l l e t .  Strong i n t e r n a l  l i n k s  w i l l  
be r e q u i r e d  w i t h  t h e  pa thology  and entomology u n i t s  of 
groundnut and pear l  m i l l e t  groups. 
3. Technology e v a l u a t i o n ,  adop t ion  and impact  a p p r a i s a l .  T h i s  
p r o j e c t  w i l l  i n i t i a l l y  d e a l  w i t h  adop t ion  of  s h o r t - d u r a t i o n  
pigeonpea on a  wider  a r e a  a c r o s s  I n d i a  and w i l l  a l s o  i n c l u d e  
perennial  pigeonpea, e tc .  Close l i n k s  with pigeonpea breeding 
and pulse agronomy w i l l  be maintained. 
4 .  Human and s o c i a l  resources. P ro j ec t  w i l l  c ha rac t e r i ze  fa rmers  
p r e f e r e n c e s ,  t e c h n i c a l  and manage r i a l  s k i l l s  o f  f a r m e r s  and 
t h e i r  c o n s t r a i n t s  t o  technology adoption. 
DISCUSSION 
The discussion c e n t e r e d  around t echno logy  a s s e s s m e n t  a t  t h e  farm 
i e v e i  and t h e  r o l e  o f  e c o n o m i s t s  end a g r o n o m i s t s  i n  t h e  d e s i g n  
and t r a n s f e r  of techno:ogy. 
r The a g r o n o m i s t s  i n  West A f r i c a  f e l t  t h a t  t h e r e  i s  need f o r  
I n t e r a c t i o n  w i t h  e c o n o m i s t s  i n  t h e  a r e a s  o f  t e c h n o l o g y  
a s s e s s m e n t .  I t  was a l s o  s u g g e s t e d  t h a t  e c o n o m i s t s  s h o u l d  
examine t h e  impact  of  technologies developed by o t h e r  a g e n c i e s  
on our  work. 
r Another i m p o r t a n t  i s s u e  r a i s e d  was t h e  e x t e n t  t o  which NARSs 
should  be involved in  t h e  development of  technology.  Many of 
t h e  NARSs m i g h t  n o t  have  a d e q u a t e  r e s o u r c e s  and i t  w i l l  be 
u s e f u l  t o  work w i t h  them a s  c o l l a b o r a t o r s .  I t  was i n d i c a t e d  
t h a t  tt i s  i s  b e i n g  done  i n  N i g e r i a  w h e r e  l o c a l  r e s e a r c h  
i n s t i t u t e s  a r e  involved i n  our  socioeconomic  d a t a  c o l l e c t i o n .  
I t  w a s  a l s o  p o i n t e d  o u t  t h a t  i n  I n d i a  s u c h  t y p e  o f  
c o l l a b o r a t i o n  w i t h  t h e  a g r i c u l t u r a l  u n i v e r s i t i e s  a r e  working 
q u i t e  satisfactorily. 
I t  was n o t e d  t h a t  t h e  l e n g t h  of  t h e  g r o w i n g  s e a s o n  w i l l  t ,e  
r e l e v a n t  t o  economis t s  too .  I t  would be u s e f u l  i f  economists 
can p rov ide  d a t a  on marke t s  and o t h e r  economic p a r a m e t e r s  t c  
have  a  more c o m p l e t e  u n d e r s t a n d i n g  o f  t h e  s i t u a t i o n .  I f  t h e  
e c o n o m i s t s  c o u l d  p r o v i d e  i n f o r m a t i o n  on p o t e n t i a l  a r e a s  f o r  
ICRISAT mandate c r o p s  i n  n o n - t r a d i t i o n a l  growing a r e a s ,  t hen  
an a g r o c l i m a t i c  su rvey  of t h o s e  a r e a s  cou ld  a l s o  be t aken  up. 
I t  was y o l n t e d  o u t  t h a t  C C P R T  i s  c o m p i l i n g  a  l a r g e  e c o n o m i c  
d a t a  base which could  be used f o r  t h i s  purpose.  
r A p r o j e c t  on t h e  a d o p t i o n  o f  r a b i  sorghum i n  M a h a r a s h t r a  and 
H Y V  p e a r l  m i l l e t  i n  Ra jas than  was sugges ted  f o r  s tudy  s t u d i e d  
b).  t h e  yea r  2000. The economis t s  need t o  know t h e  e x t e n t  t o  
which p e a r l  m i l l e t  fodder  i s  used in  Ra jas than .  Rabl sorghun 
i s  a n  i m p o r t a n t  source  of  fodder  i n  p a r t s  of Maharasht ra .  
I t  was sugges ted  t h a t  r e s e a r c h  on b i o t i c  and a b i o t i c  s t r e s s  i s  
an  i m p o r t a n t  a r e a  o f  r e s e a r c h  i n  West A f r i c a  and t h a t  some 
s t u d i e s  s h o u l d  be i n i t i a t e d .  T h e r e  a r e  a l s o  some i m p o r t a n t  
a g r o n o m i c  c o m p o n e n t s  i n  t h i s  a r e a  o f  s t u d y  which  s h o u l d  be 
considered.  I t  was f e l t  t h a t  i n i t i a l l y  t h e  f o c u s  should  be on 
c r o p  improvement and then  on s h i f t  t o  o t h e r  a r e a s  l a t e r .  
Na tu ra l  Resource Economics 
T h i s  t h r u s t  a r e a  which d e a l s  w i t h  p h y s i c a l  l and  d e g r a d a t i o n  and 
g r Q u n d w a t e r  management  was  p r e s e n t e d  by Dr. T.S. Walke r .  T h e s e  
t \ o  c o m p o n e n t s  o f  t h e  N a t u r a l  R e s o u r c e  Economics  t h r u s t  w i l l  
i r ~ v o l v e  e x t e n s i v e  c o l l a b o r a t i o n  w i t h  t h e  S o i l s  Group. I f  
a t e q u a t e  d a t a  a r e  no t  a v a i l a b l e ,  i t  w i l l  be d i f f i c u l t  t o  proceed 
e : f e c t i v e l y .  S p e c i a l  f u n d i n g  h a s  a l r e a d y  been s e c u r e d  f o r  t h e  
s t u d i e s  on p h y s i c a l  l a n d  d e g r a d a t i o n .  The s e c o n d  componen t  on 
g r o u n d w a t e r  management  i s  m a i n l y  a  s y n t h e s i s  t y p e  o f  s t u d y  t~ 
e n c o u r a g e  t h e  j u d i c i o u s  u s e  o f  g r o u n d w a t e r  and t h e  r e s o u r c e  
r e q u i r e m e n t  f o r  i t  would be very  low. 
DISCUSSION 
I t  was f e l t  t h a t  t h i s  t h r u s t  a r e a  i s  v e r y  i m p o r t a n t  a s  i t  
i n v o l v e s  a l l  t h e  g r o u p s  o f  RHP. I t  u a s  m e n t i o n e d  t h a t  I L C A  i s  
a l s o  s t a r t i n g  a  s i m i l a r  p r o j e c t  i n  West  A f r i c a  and  i n  M a l i ,  
t h e  SHSS p r o j e c t  o f  U S A I D  h a s  a l s o  a  componen t  on s o i l  
c o n s e r v a t i o n  e c o n o m i c s .  I t  would  be w o r t h w h i l e  t o  g e t  i n  
t ouch  w i t h  t h e s e  o r g a n i z a t i o n s .  
A  q u e s t i o n  was r a i s e d  w i t h  r e g a r d s  t o  t h e  d i f f e r e n c e  between 
t h e  p r e s e n t  p r o j e c t  on groundwater  and t h e  e a r l i e r  work done 
by Dr. H. von Oppen. The h o u s e  was i n f o r m e d  t h a t  Dr. von 
Oppen l s  p r o j e c t  was c o n c e r n e d  w i t h  w a t e r  h a r v e s t i n g  and an 
e x p e r i m e n t a l  t y p e  o f  e x e r c i s e  involving h y d r o l o g i s t s  e t c .  
w h i l e  t h e  p r e s e n t  s t u d y  would invo lve  a  l i t e r a t u r e  su rvey  t o  
ga in  a  broader  p e r s p e c t i v e  of t h e  problem p a r t i c u l a r l y  i n  h a r f  
r o c k  r e g l o n s .  I t  was s u g g e s t e d  t h a t  t h e r e  w i l l  be more 
i n t e r e s t  o u t s l d e  I n d i a  f o r  t h i s  t y p e  o f  w o r k .  I n  t h i s  
connection t h e  L imi ted  I r r i g a t e d  Dryland Concept ( L I D  concept  
f r o m  T e x a s  A L M  was a l s o  c o n s i d e r e d  a s  an a l t e r n a t i v k *  t o  M .  vor 
Oppenls emphasls  on . r r i g a t e d  c rops .  
M a r k e t  a n d  P o l i c y  A n a l y s i s  
Dra. J. B a i d u - F o r s o n  and R.A.E. U u e l l e r  p r e s e n t e d  r e s e a r c h  p l a n s  
o n  m a r k e t  a n d  p o l i c y  a n a l y s i s  f o r  W e s t  A f r i c a  a n d  I n d i a  
r e s p e c t i v e l y .  
I n  t h e  S a h e l i a n  C e n t e r ,  t h i s  t h r u s t  a r e a  w i l l  d e a l  w i t h  t h e  
c o m p a r a t i v e  a d v a n t a g e  o f  I C R I S A T  m a n d a t e  c r o p s  v i s - a - v i s  
s u b s t i t u t e  c r o p s  a n d  e v a l u a t e  i m p l i c a t i o n s  o f  new s o u r c e s  o f  
demand s u c h  a s  sorghum f o r  m a k i n g  b e e r .  
T h e  d i f f e r e n c e  b e t w e e n  t h e s e  s t u d i e s  a n d  p r e v i o u s  o n e s  i n  
t h i s  a r e a  by o t h e r  e c o n o m i s t s  was  o u t l i n e d .  Only  b a s e  d a t a  w e r e  
c o l l e c t e d  i n  t h e  p r e v i o u s  s t u d i e s  a n d  t h e r e  w e r e  n o  d e m a n d  
s t u d i e s  f o r  o u r  c r o p s .  T h i s  w o r k  w i l l  c o m p l e m e n t  t h e  p r e v i o u s  
s t u d i e s ,  and a l s o  t h e  work b e i n g  done  i n  M a l i  by Dr. Ades ina .  
A t  ICRISAT C e n t e r  t h e  t h r u s t  a r e a  w i l l  i n c l u d e  t h e  f o l l o w i n g  
components :  
1 .  W o r l d  m a r k e t  d e s c r i p t i o n  f o r  m a n d a t e  c r o p s  w h i c h  w i l l  b e  
m a i n l y  done  by RMP. 
2.  Marke t  i m p a c t  o f  commodi ty  r e s e a r c h .  T h i s  c o u l d  b e s t  b e  done  
by e c o n o m i s t s  o u t s i d e  t h e  I n s t i t u t e  on a  c o n t r a c t  b a s i s .  
3 .  C h a n g e s  i n  d e m a n d  f o r  ICRISAT m a n d a t e  c r o p s ,  f o r  i n s t a n c e  
d e m a n d  f o r  s o r g h u m  f o d d e r  i n  I n d i a  a n d  s h i f t  i n  d e m a n d  f o r  
s o r g h u m  g r a i n  f r o m  f o o d  t o  f e e d .  We d o  n o t  h a v e  t h e  
n e c e s s a r y  e x p e r t i s e  t o  b e  i n v o l v e d  i n  new u s e s  o f  ICRISAT 
m a n d a t e  c r o p s .  
4 .  D e m a n d  f o r  m a n d a t e  c r o p s  i n  new r e g i o n s ,  f o r  e x a m p l e  
p i g e o n p e a  i n  T h a i l a n d  w i l l  c o n t i n u e  w i t h  t h e  h e l p  o f  
c o l l a b o r a t o r s .  
5. R e s e a r c h  n e e d s  o f  NARSs a n d  n a t i o n a l  a g r i c u l t u r a l  p o l i c i e s  
w i l l  r e q u i r e  c o m m o d i t y  s p e c i f i c  s t u d i e s  f o r  d i f f e r e n t  
c o u n t r i e s .  
7 .  S t r a t e g i c  b e h a v i o r  i n  r e s e a r c h  on t r a d e d  c o m m o d i t i e s .  
D u r i n g  t h e  d i s c u s s i o n  i t  w a s  p o l n t e d  o u t  t h a t  t h e r e  i s a  n e e d  f o r  
m o r e  a c t i v e  c o l l a b o r a t i o n  b e t w e e n  RMP a n d  C r o p  I m p r o v e m e n t  
P r o g r a m s .  
T h e r e  i s  a l s o  a  n e e d  t o  h a v e  a  c l o s e r  l i n k  b e t w e e n  b r e e d e r s  
a n d  e c o n o m i s t s  t o  s t u d y  t h e  sorghum f e e d  and  f o d d e r  a s p e c t s .  
E v e n  t h o u g h  ISNAR is a l r e a d y  p r o v i d i n g  s e r v i c e  t o  t h e  NARSs, 
i t  w a s  f e l t  t h a t  R U P  e c o n o m i s t s  s h o u l d  b e  i n v o l v e d  i n  a  m o r e  
s p e c i f i c  a r e a  o f  w o r k ,  f o r  e x a m p l e ,  t r a d e  i n  p i g e o n p e a  o r  
c h i c k p e a  o r  i m p a c t  o f  p r i v a t e  s e e d  i n d u s t r y  i n  I n d i a .  
Dr. R.A.E. Mueller presented reaekrch plans f o r  t h i s  t h r u s t  which 
has  two components ,  v i z .  ( 1 )  A g r i c u l t u r a l  r e s e a r c h  i n d u s t r y  
organiza t ion  t o  know how a  non-profit  indus t ry  r e a c t s  t o  changes 
i n  i t s  envi ronment  and where i t  can  f i n d  i t s  n i che .  T h i s  w i l l  
involve ex t e rna l  l i n k s  with CCIAR, ISNAR and donor agencies ,  and 
(2) U a n a g e r i a l  e c o n o a i c s  o f  a g r i c u l t u r a l  r e s e a r c h  and 
development .  T h i s  w i l l  i d e n t i f y  t e c h n i q u e s  f o r  d e t e r m i n i n g  
research  p r i o r i t i e s  and i n v e s t i g a t e  ways and a r ea s  f o r  research 
c c t n t r a c t i n g  w i t h  t h e  main  o b J e c t i v e  o f  i m p r o v i n g  c o s t  
e c f ec t i venes s  of ICRISAT's research. 
r I t  was noted t h a t  i n  t e r m s  i n t e r n a l  l i n k s  on ly  ICRISAT 
Management had been ment ioned ,  a l t h o u g h  t h e r e  was a  need t o  
have c lo se r  l i n k s  a t  o ther  l e v e l s  too. 
Another i s sue  discussed was l i n k s  w i t h  na t i ona l  programs and 
t h e  l e v e l  a t  which t hey  shou ld  be i n t roduced .  I t  was f e l t  
t h a t  NARSs should not be involved u n t i l  more progress  has been 
made i n  t h i s  area. 
Session 8: Reviev of IMP Researub Links. 
This s e s s ion  considered both t he  i n t e r n a l  and t he  e x t e r n a l  l i n k s  
of  RMP r e s e a r c h  t h r u s t s .  Drs. J.M.J. deWet, D i r e c t o r  o f  C e r e a l s  
Program and D. McDonald, Act ing  D i r e c t o r  of Legumes Program 
rev iewed t h e  i n t e r n a l  l i n k s  w h i l e  Drs. B.K. P a t e l ,  S p e c i a l  
Ass i s t an t  t o  t he  DG on S t r a t e g i c  Research Af fa i r s  and I.P. Abrol, 
Deputy Di rec tor  General,  ICAR reviewed the  ex t e rna l  l i nks .  
I n t e rna l  Link8 
Dr. de Wet exp re s sed  h i s  concern  about  l a c k  of c o o p e r a t i o n  
between C e r e a l s  and Resource Management Programs because  of 
c o m p a r t m e n t a l i z a t i o n  of r e s e a r c h  a t  a l l  l e v e l s  ( f rom Programs 
Gown t o  pro jec t s ) .  
He ind ica ted  t h a t  many p r o j e c t s  i n  t he  i n s t i t u t e  a r e  designed 
f o r  success. He c i t e d  an ins tance  where s c i e n t i s t s  have used 1 2  
years  t o  i den t i fy  167 out  of 30,000 sorghum c o l l e c t i o n s  t h a t  a r e  
r e s i s t a n t  t o  midge. He a l s o  c i t e d  an example where 12 y e a r s  o r  
even more have been s p e n t  b y  s c i e n t i s t s  on s c r e e n i n g  30,000 
germplasm l i n e s  fo r  r e s i s t a n c e  t o  s t a l k  r o t  d i s ea se  even though 
t h a t  d i s e a s e  i s  caused  b y  a s  many a s  25,000 pa thogens  and 
$ t r e s s e d  t h a t  i f  t h e r e  had been  c o m m u n i c a t i o n  b e t w e e n  
pa tho log i s t s  and breeders  o r  t h a t  i f  t he  s c i e n t i s t s  has used t he  
l i b r a r y  e f f e c t i v e l y ,  t h o s e  1 2  y e a r s  would no t  have been was ted .  
l a  pointed out  t h a t  so long a s  t he  Cereals  Program has comparable 
p a s i t i o n s  f o r  b r e e d e r s ,  p a t h o l o g i s t s ,  a g r o n o m i s t s  and 
tn tomologis t s  t h e r e  w i l l  be very l i t t l e  cooperat ion between t h a t  
Ppogram and R U P .  Where c o o p e r a t i o n  i s  needed b y  t h e  C e r e a l s  
Frogram (eg. expe r t i s e  in  sc reen ing) ,  R H P  or  t he  Legumes Program 
canno t  he lp .  Consequent ly ,  C e r e a l s  Program has  sough t  and 
ootained cooperat ion from the  All-India  Coordinated Programs t c ,  
z c r een  t h e i r  m a t e r i a l s  f o r  a d a p t a t i o n .  The second p a r t  of 
cooperat ion which involves g e t t i n g  t he  screened m a t e r i a l s  t o  the  
f a r m e r  i s  done b y  t h e  n a t i o n a l  and p r i v a t e  seed  companies  who 
m u l t i p l y  t h e  s e e d s  and do t h e  e x t e n s i o n  work t o  g e t  i t  t o  t h e  
farmer. 
I f  t h e r e  i s  t o  be c o o p e r a t i o n  between C e r e a l s  Program and 
R H P ,  t h e n  t h e r e  should  be ( 1 )  changes  i n  t h e  r e s e a r c h  s t r u c t u r e  
i .e.  we need t o  change our  themes o r  our  p r o j e c t s  t o  make them 
i n t e r d i s c i p l i n a r y ;  ( 1 1 )  c h a n g e s  i n  t h e  s t r u c t u r e  o f  t h e  
P r o g r a m s .  T h a t  i s ,  we c a n  e i t h e r  i n c o r p o r a t e  t h e  Crop  
Improvement Programs i n t o  R H P  a s  i s  be ing  done i n  t h e  r e g i o n a l  
programs l i k e  WASIP, LASIP and EASIP o r  change t h e  p r e s e n t  
d i s t r i b u t i o n  of s t a f f  within the  programs by having, f o r  example, 
crlly one ag ronomis t  f o r  a l l  t h e  Programs I n s t e a d  of  one i n  each  
F rogram. 
Dr. D. McDonald informed the  house t h a t  t h e r e  a r e  very s t rong  and 
g r o d u c t i v e  l i n k s  between t h e  Legumes Program and t h e  RMP. He 
sugges ted  t h a t  t h e  Crop Improvement Programs and RMP should  have 
c o l l a b o r a t i v e  r e s e a r c h  p l a n s  f o r  E a s t  A f r i c a  and t h e  SADCC 
region.  He noted t h a t  a g r e a t  d e a l  of  work h a s  been proposed t o  
be d o n e  i n  I n d i a  b u t  p r a c t i c r l l y  n o t h i n g  h a s  been  p r o p o s e d  t o  
c o v e r  t h e  r e s o u r c e  management  p r o b l e m s  r e l a t i n g  t o  o t h e r  A s i a n  
c o u n t r i e s .  RHP s c i e n t i s t s o  e x p e r t i s e  would  be needed  i n  A G L N  
work. S p e c i f i c a l l y ,  Dr. McDonald i n d i c a t e d  t h a t  Legumes Program 
would need a s s i s t a n c e  i n  e v a l u r t i n g  new c u l t i v a r s  of  groundnut ,  
c h i c k p e a  and p i g e o n p e a  i n  v a r i o u s  c r o p p i n g  s y s t e m s  i n  As ia .  He 
e n v i s a g e d  c o o p e r a t i o n  b e t w e e n  RHP, IRRI ' s  r i c e - b a s e d  f a r m i n g  
s ; s t e m s  g r o u p ,  Legumes Program and A G L N  c o o p e r a t o r s .  Legumes 
P  .ogram is  a l s o  i n t e r e s t e d  i n  c o o p e r a t i n g  w i t h  RMP s c i e n t i s t s  on 
d i s e a s e  a n d  p e s t  s i t u a t i o n s  i n  i n t e r c r o p s  a n d  a l s o  i n  
i n v e s t i g a t i n g  t h e  d i s e a s e s  a n d  p e s t s  p r o b l e m s  i n  o r g a n i c  
m a t t e r / f a r m  yard manure s t u d i e s .  
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Dr.  B . K .  P a t e 1  e x p r e s s e d  h e r  s e r i o u s  c o n c e r n  a b o u t  t h e  
communication problems w i t h i n  t h e  i n s t i t u t e  and between ICRISAT 
and t h e  NARSs. She d i d  n o t  e x p e c t  ICRISAT t o  be a b l e  t o  work 
w l t h  a l l  4 9  NARSs i n  t h e  SAT b u t  s h e  was  c o n c e r n e d  a b o u t  t h e  f a c t  
t h a t  t h e  e n t i r e  SADCC r e g i o n  seemed t o  be i g n o r e d  by R H P .  Some 
of  t h e  o t h e r  i m p o r t a n t  p o i n t s  mentioned by he r  were:  ( 1 )  R H P  and 
commodi ty  r e s e a r c h  s h o u l d  work t o g e t h e r ,  ( 1 1 )  t r a i n i n g  i s  o n e  
a, .ea where ICRISAT, can make maximum c o n t r i b u t i o n  i n  s t r e n g t h e n i n g  
rq : sea rch  c a p a b i l i t i e s  o f  A f r i c a n  NARSs; ( 1 1 1 )  D i r e c t o r s  o f  
A ' r ican NARSs should  a l s o  be sponsored b y  ICRISAT t o  v i s i t  o t h e r  
r r g i o n s  o f  A f r i c a  i n  a d d i t i o n  t o  I n d i a  s o  t h a t  t h e y  c a n  l e a r n  
f r o m  e a c h  o t h e r ;  and ICRISAT s h o u l d  n o t  o n l y  work w i t h  s t r o n g  
NARSs but  a l s o  should  work w i t h  s m a l l e r  and weak NARSs. She a l s o  
wjnted some o r g a n i s a t i o n  t o  b r i n g  t o g e t h e r  ang lo -  and f rancophone 
N..RSs. She e m p h a s i z e d  t h a t  NARSs s h o u l d  n o t  be  t r e a t e d  a s  
c ' i e n t s  bu t  a s  p a r t n e r s  i n  r e s e a r c h .  
Dr. I . P .  A b r o l  s p o k e  on ICRISAT l i n k s  w i t h  t h e  I n d i a n  NARS. 
F i r s t  he p r e s e n t e d  t h e  f u t u r e  d i r e c t i o n  of  a g r i c u l t u r e  i n  I n d i a .  
He s a i d  a l t h o u g h  i n  t h e  p o s t  t h e r e  h a s  been more  s u c c e s s  i n  
i r r i g a t e d  a r e a s  than d ry land  a g r i c u l t u r e ,  t h e  l a t t e r  has  a l s o  
made some impact.  By t h e  year  2000, more than  50% of' c u l t i v a t e d  
a r e a s  w i l l  s t i l l  be  u n d e r  r a i n f e d  a g r i c u l t u r e .  F o r  e q u i t y ,  and 
b e c a u s e  o f  t h e  need  t o  i n c r e a s e  p r o d u c t i o n  o f  o i l s e e d s ,  p u l s e s  
and c e r e a l s ,  r a i n f e d  a g r i c u l t u r e  w i l l  c o n t i n u e  t o  be i m p o r t a n t  i n  
f u t u r e  a n d  i t  is  i n  t h i s  a r e a  t h a t  I C A R  i s  a l w a y s  l o o k i n g  f o r  
l i n k s  w i t h  ICRISAT. He i n d i c a t e d  t h a t  t h e  I C A R  h a s  been 
conduc t ing  a  s i m i l a r  p l ann ing  e x e r c i s e  i n  r e s e a r c h  a s  w e l l  a s  i n  
t h e i r  development depa r tmen t s .  The s a l i e n t  p o i n t s  o f  t h e i r  p l an  
i t h a t  d u r i n g  t h e  n e x t  t e n  y e a r s ,  e m p h a s i s  w i l l  be  on:  ( i )  
w ~ t e r s h e d - b a s e d  management  o f  r a i n f e d  a g r i c u l t u r e  which  w i l l  
~ c ~ n s t i t u t e  a major s e c t o r  o f  development and ( i i )  p r e v e n t i o n  and 
r  clama at ion o f  d e g r a d e d  l a n d s .  I n  t h e s e  a r e a s  I C A R  w i l l  
e r t e r t a i n  c o l l a b o r a t i v e  p r o g r a m s  w i t h  e i t h e r  ICRISAT o r  o t h e r  
I l s t i t u t e s .  Twenty-one a g r i c u l t u r a l  u n i v e r s i t i e s  i n  v a r i o u s  
r e g i o n s  of I n d i a  w i l l  be t h e  nod81 p o i n t s  f o r  g e n e r a t i o n  and 
extension of technology f o r  t h e i r  region. I C A R  research  s t a t i o n s  
will in  f u t u r e  be involved in  more s t r a t e g i c  reser rch .  ICAR and 
Indian NARSa would l i k e  t o  cont inue cooper r t ion  wi th  ICRISAT and 
o the r  research o rgan i sa t i ons  in t he  world on s t r 8 t e g i c  research 
a r ea s .  
Dr. Abrol sought  ICRISATfs c o o p e r a t i o n  i n  t h e  f o l l o w i n g  
r e s e a r c h  a r e a s :  ( i )  watershed-based  management program, which 
i n c l u d e s  t h e  a r e a  of  s u r f a c e  h y d r o l o g y ,  s m a l l  w a t e r s h e d  
h f d r o l o g y ,  methods of wa te r  c o n s e r v a t i o n ,  methods of  w a t e r  
r ,  c y c l i n g  and r e u s e ,  p roblems of s o i l  c o n s e r v a t i o n  e t c . ;  ( i i )  
r e s o u r c e  c h a r a c t e r i z a t i o n ;  ( 111 )  l and  and w a t e r  management and 
farm implement  r e s e a r c h ;  and ( i v )  r e s e a r c h  r e l a t e d  t o  p o l i c y  
formulat ions.  
The s a l i e n t  i s sues  discussed were: 
a Cooperrtion 
I t  was agreed t h a t  cooperat ion wi th in  and between programs i s  
t h e  means t o  e f f i c i e n t l y  a c h i e v e  t h e  g o a l s  of t h e  I n s t i t u t e  
and Programs. Changing t he  o rgan i za t i ona l  s t r u c t u r e  w i l l  not 
n e c e s s a r i l y  s o l v e  t h e  problem of l a c k  of c o o p e r a t i o n  w l t h i n  
R H P  and between R M P  and t h e  o t h e r  Programs. D u p l i c a t i o n  of 
r e s e a r c h  between t h e  r e s e a r c h  programs and s u p p o r t  t ype  of 
c o o p e r a t i o n  should  be avoided.  Coopera t ion  between R H P  and 
t he  o the r  crop improvement programs and within RMP should be 
encouraged and s trengthened.  
e  Tra in ing  
I t  was ag reed  t h a t  t r a i n i n g  of t h e  middle  l e v e i  and h ighe r  
l e v e l  s c i e n t i s t s  i n  t h e  NARSs w i l l  t e  an e f f e c t i v e  way of 
helping the  weak NARSs. 
I t  was no ted  t h a t  some of t h e  NARSs a r e  very d i f f i c u l t  t o  
cooperate  with. Others  lack t he  support  of t h e i r  Government. 
Ques t ions  r a i s ed  were: "How do you co l l abo ra t e  w i t h  t h e  NARSs? 
What s o r t  of co l l abo ra t i ve  p ro j ec t s ?  How much emphasis do you 
place i n  working w i t h  c e r t a i n  NARSs b u t  not w i t h  o thers?"  How 
do we communicate  our  r e s e a r c h  f i n d i n g s  t o  t h e  NARSs? No 
answers were given t o  these  ques t ions .  
Seasion 9 .  P r i o r i t i e s  and C m l t m e a t s  
PRESENTATION 
Dr. J .  E l s t o n  o u t l i n e d  a  f l o w - c h a r t  of t h e  i n t e r a c t i o n s  between 
NARSs, t he  assessment of b io log i ca l  and economic c o n s t r a i n t s  and 
how management p r a c t i c e s  shou ld  be deve loped  f o r  a d o p t i o n  b y  
f a rmer s .  Using t h i s  f l o w - c h a r t  he e x p l a i n e d  t h e  s t r e n g t h  and 
weakness of  t h e  R U P  program and exp re s sed  t h e  need f o r  more 
In t e r ac t i ons  between t he  various groups in  RMP. He was concerned 
t h a t  many of t h e  a c t i v i t i e s  i n  R U P  appeared  t o  be i s o l a t e d  front 
cu r r en t  a g r i c u l t u r a l  p rac t ices .  
Dr. R. M u e l l e r  e x p l a i n e d  i n  d e t a i l  h i s  c o n c e p t  o f  how 
p r i o r i t i e s  should be determined and how co l l abo ra t i on  should be 
promoted. He f avo red  t h e  removal  of b a r r i e r s  t o  spon taneous  
c o l l a b o r a t i o n  and t h e  u s e  o f  i n c e n t i v e s  t o  e n c o u r a g e  
i n t e r d i s c i p l i n a r y  c o l l a b o r a t i o n .  N e i t h e r  s p e a k e r  d e a l t  
s p e c i f i c a l l y  w i t h  t he  ranking of t h r u s t s  i n t o  p r i o r i t i e s  nor t he  
a l l o c a t i o n  of resources. 
@ Comparison between BMP a t  ISC and I C .  
Considerable a t t e n t i o n  was given t o  t he  apparent d i f f e r ences  
between t h e  two RUPs l a r g e l y  because  of t h e  s i z e  of t h e  
c e n t e r s  and t he  s t r eng th  of t he  na t iona l  programs. A t  ISC the  
s c i e n t i s t s  a r e  f r e e  t o  i n t e r a c t  d i r e c t l y  w i t h  farmers. A t  IC, 
the  Vil lage Level S tudies  form a  good bas i s  f o r  e s t a b l i s h i n g  
f a r m e r s 1  p e r s p e c t i v e s  a l t h o u g h  v i l l a g e  l o c a t i o n s  may no t  be 
conducive t o  work on crops such a s  m i l l e t .  I C  s c i e n t i s t s  tend 
t o  be concerned more w i t h  s t r a t e g i c  problems than with s i t e -  
and season-spec i f ic  problems. 
Corr rn ica t ion  and co l l abo ra t i on  
S e v e r a l  i d e a s  were exchanged f o r  b e t t e r  communicat ion and 
c o l l a b o r a t i o n  a l t h o u g h  no consensus  was reached.  Some 
suppor t ed  t h e  , removal  of a d m i n i s t r a t i v e  b a r r i e r s  and t h e  
c r e a t i o n  of new i n c e n t i v e s ;  o t h e r s  f e l t  t h a t  c o l l a b o r a t i o n  
should not be i n s t i t u t i o n a l i z e d ,  and t h a t  research should be 
separated from s e r v i c e  a c t i v i t i e s .  
Sca le  of research  
The g e n e r a l  o p i n i o n  was t h a t  R U P  shou ld  c o n c e n t r a t e  on t h e  
development of general  p r i n c i p l e s  and basic  processes  r a the r  
t h a n  development  of packages of t echnology  of t h e  p a s t .  
Research  shou ld  be main ly  a t  t h e  l e v e l  o f  a  v i l l a g e ,  o r  of a  
d e f i n e d  e c o l o g i c a l  zone r a t h e r  t han  of a  whole d i s t r i c t  o r  
region.  
Col labora t ion  wi tb  N A R S  
The c o l l a b o r a t i o n  w i t h  NARS depended on t h e  p e r c e p t i o n  and 
e x p e r i e n c e  of  s c i e n t i s t s .  One group  f a v o r e d  working w i t h  
NARS from t h e  p l ann ing  s t a g e  t o  e n s u r e  genu ine  i n t e r e s t  i n  
developing and t e s t i n g  t he  r e s u l t i n g  technology o r  p r inc ip l e .  
The o the r  group recommended the  development of technology o r  
management s t r a t e g y  on t h e  r e s e a r c h  s t a t i o n ,  u s i n g  NARS t o  
t e s t  t h e  f i n a l  p roduct .  I n  I n d i a ,  where t h e  NARS i s  s t r o n g  
and w e l l - o r g a n i s e d ,  t h e  f i r s t  approach  was a p p r o p r i a t e .  I n  
West Afr ica many NARS a r e  weak and not organised so t he  second 
approach may be s u i t a b l e  e.g. OPSCAR. 
S u r i n g  up  by JLM, CR and TLU 
Dr. Monteith expressed t he  need f o r  f u r t h e r  d i scuss ion  among 
R M P  s c i e n t i s t s  t o  r e s o l v e  c o n t r o v e r s i e s  and u n c e r t a i n t i e s  
which had emerged d u r i n g  t h e  Globa l  Review. The major  
q u e s t i o n  was no t  about  t h e  i d e n t i f i c a t i o n  of broad r e s e a r c h  
t h r u s t s  b u t  how t o  do t he  research. He emphasised t h e  need t o  
remove d i s c i p l i n a r y  bounda r i e s  b y  f o rming  t a s k  f o r c e s  t o  
undertake t he  research t h r u s t s .  
Dr. Renard explained how s i x  t h r u s t s  were developed a t  ISC and 
expressed h i s  concern fo r  t he  nco l l abo ra t i on  syndromen which 
might not be usefu l  in a l l  research areas .  ISC in tends  t o  pay 
some a t t e n t i o n  t o  the  more favorab le  environment i n  t h e  south 
and t o  co l l abo ra t e  w i t h  t he  two WASIPs. 
4 Dr. Nene d e s c r i b e d  t h e  r a t i o n a l e  c o n c e r n i n g  t h e  new p r o j e c t  
proforma which i d e n t i f i e s  t he  research  r e s p o n s i b i l i t y  of each 
s c i e n t i s t s  i n  t he  i n s t i t u t e  and should be completed by Januar ,  
1 9 9 0 .  He t hen  l i s t e d  t h e  f o l l o w i n g  t h r u s t s  which r e q u i r e  
f u r t h e r  d i scuss ion  w i t h  RHP and CIP s c i e n t i s t s .  
a )  Organ i c  m a t t e r :  need f o r  deciding whether i t  i s  a  p r i o r i t y  
i s sue  and t o  determine t he  r o l e  of ICAR. 
b )  Crop r a r i a b i l i t y  a t  ISC: An i n t e r d i s c i p l i n a r y  approach  
shou ld  be  adopted  s i n c e  i t  a p p e a r s  t o  be a s s o c i a t e d  w i t h  
numerous f a c t o r s  such a s  n u t r i e n t  d i so rde r ,  nematodes e t c .  
c )  W e a t h e r  and  d i s e a s e :  Concerned s c i e n t i s t  t o  i d e n t i f y  
p r i o r i t i e s  w i t h  crop s c i e n t i s t s .  
d )  Transfer  of technology: There should be more f l e x i b i l i t y  in 
t h e  approach  t o  t r a n s f e r  o f  t e chno logy  depending  on t h e  
s t r e n g t h  of  t h e  NARS. C r i t i c i s m  of OPSCAR . b y  t h e  A f r i c a  
Task Force is  un fa i r .  
e )  Economist  a t  SADCC: The reg iona l  program is b e t t e r  placed 
t o  d e a l  w i t h  SADCC problems and i t  i s  n o t  a d v i s a b l e  t o  do 
everything a t  IC. 
f) Identification o f  oooperatora: Greater care should be 
exercised in determining suitable eollaborrtors e.g. it was 
difficult t o  see the role o f  the Indian Institute or 
Management in the groundwater proposal. 
Finally, Dr. Swiadale ended t h e  review w i t h  the following 
c o r c a t s  : 
Several RMP thrusts require further discussion; s o m e  may be 
disposable. The Environment chapter of t h e  Strategic Plan 
should serve as an excellent checklist to develop projects. 
